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IN WHICH 


The firft Principles of PHtrosopuy and 
AsTRONOMY are accommodated to the Ca- 
pacity of young Perfons, or fuch as have yet 
no Tincture of thefe SciencEs. Hence the 
Principles of Natural Religion are deduced. 


Tranflated, and enlarged by the AUTHOR, 
AM MON: Tk 


Nam corpus boc animi pondus &9 poena eft: Premente illo urgetur, in 
vinculis eft, nift acceffit Philofophia, et illum refpirare rerum na- 
ture fpcGaculo juffit. Vetas me caela intereffe, id eft, jubes me 
wivere capite demiff. Seneca. 
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- The Seventh CONFERENCE. 


Matho and Philon re/ume the Difcourfe con- 
cerning the Planetary Syftem. Of the com- 
pound motion of the Satellites round their 
Primary Planets, and with their Primaries 
round the Sun. A Body, that it may re- 
volve about a Center, (which Center itfelf 
revolves about another Center) muft inde~ 
finently be urged by four different Forces; 
two with refpect to each Center. That 
each of thefe Forces is conftantly impreffed 
(or at leaft fucceffively renewed) by an im- 
material Power, and not owing to one ori- 
ginal Impulfe. Of that Limit between the 
Sun and any Primary Planet, where their 
attradtive Forces are equal. That any 
Secondary Planet muft revolve within that 
Limit: or, the Orbit of the Secondary 
muft lie between that Limit and its Pri- 
mary. Page 1, 2 

A 2 The 
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The Eighth CONFERENCE. 


Matho defires to know why the Secondary” 
Planets might not have revolved feparately 
about the Sun, as the immediate Center of 
their Motion? If the Diftance of the Sa- 
tellites from their Primaries had been 
greater or lefs, what muft the Confequences 
have been? That there may be more Bodies 
in the Solar Syftem than are difcoverable 
by us. In what Proportion the centripe- 
tal Force is increafed or diminifhed, ‘as the 
Planet is nearer to, or more remote from 
_ the Sun. From what Caufes the centrifu- 
_ gal Force becomes greater or lefs, It is 
 fhewn neceffary, by bringing the centripe- 
_ tal and centrifugal Forces to an Equili- 
- brium, that the Cubes of the Diftances of 
- the Planets from the Sun mujft be as the 
» Squares of their Periodical Times. And 
contrarily, as this Proportion holds in fad, 
from thence it 1s fhewn, that the centri» 
’. fugal, and therefore the centripetal, Force 
imuft be inverfely as the Squares of the 
~. Planets Diftances from the Sun. p. 65,66 


." The 


The CONTENTS, 


The Ninh CONFERENCE. 


What muft have been the Confequences if the 
- Moon had moved in a Plane croffing the 
Echptick, or Plane of the Earth’s Or- 
bit, at right Angles. That our Earth 
is a Moon to its own Satellite, appearing 
to ber near 16 Times larger than the 
Sun himfelf, and thereby throwing on her 

a vaft Gleam of Light. Jupiter appears 
to the innermoft of bis Satellites 1600 
Times larger than the Sun does to us; 
and Saturn more than a 1000 Times 
larger to bis neareft Satellites: They muft 
therefore throw a prodigious Splendor on 
their own Moons. That the Planets both 
Primary and Secondary are thus careful- 

- ty illuminated, fhews they are not empty 
Seats ; but defigned for Habitation: For 
Light, 22 the Nature of Things, anfwers 
to Eyes,. 4 fkilful Artift could not de- 

- fign that which is more noble for the Ufe 
. of what is of an inferior Nature. The 
whole material Univerfe was therefore 

~ made for the Sake of. Rational Beings. 
That our Sun at the Diftance of Sirius or 

| : Aréturus 
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Arcturus would appear but Itke one of the 
fixed Stars, and the folar Planets be quite 
abforbed by the 1mmenfe intervening Space. 
The great centrifugal Force on the larger 
Planets a Relief to their Inhabitants, as 
fufpending a confiderable Part of their 
Weight on thofe vaft Bodies.» The Denfity 
of thofe great Bodies wifely contrived in 
being lefs than in fmaller Bodies, upon this 
Account, An eafy Way to calculate their 
Quantities of Matter and Denfities, 


The Tenth CONFERENCE, 


As the Weight of Bodies on the lefer Planets 
zs but fmall, their Rotation on their Axes 
1s flow, and their centrifugal Force but 

- weak, Heat and Light are difpenfed 
rather according to the Surface, than the 
Quantity of Matter in the luminous Body; 
hence the Sun is but of a moderate Denfi- 
ty. . [hat the outermoft and innermoft of 
the Planets are not uninhabitable by Rea- 

* fon of the. Extremities of Heat or Cold, 

“ Heat is not always in Proportion to our 

Vicinity to the Sun: Cold requires a po- 
fitive Caufe, or fomething more than the 
mere 


The CONTENTS. 

mere Abfence of Heat. The Extremities 
of both may be qualified by the Confirtution 
of an Atmofphere. That all the Planets 
are furrounded with Atmofpberes. The 
phyfical Explication how Bodies may de- 
_ feribe elliptical Orbits about an attracting 
Body, placed either in the Center of the 
_ Ellipfis, or in one of tts Foci ;. according 
as the Law of Attraction is fuppofed dif- 
ferent. Thefe two Cafes compared between 
themfelues, and the Tranfitions from the 
one to the other fhewn natural and eafy. 
The Proportion between the Squares of the 
periodical Times and Cubes of the middle 
Diftances, ftzll obferved when Bodies re- 
volve in Ellipfes. The Comets revolve by 
the fame Laws, and obferve the fame Pro- 
portions as the Planets. Of the Im- 
mortality of the Soul. That the Soul is 
not affified to think and perceive by Organs 
of a dead Subftance; but is by thefe con- 
jmed and limited to a particular Manner 
of Action and Perception. Whether the 
Deity could cut off rational Beings, for 
whofe fake the material World was created; 
the Frame itfelf ftill remaining. The 
Defire of Exiftence the Foundation of all 
our other Defires, and the Source of all 
_" great 
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great and virtuous Attions. A happy Ex- 
iftence the only Objett of Defrre in the Na- 
ture of Things. Utter Extinttion no Ob- 
ject of Defire. The Difingenuity of the 
- Atheift. The Miftake of thofe who fepa- 
vate Virtue from a Love to ourfelves. 
Atheifts could not live together in Soctety 
on their own Principles. The falfe reafon- 

ing in Mr. Bayle’s Apology for the Atheifts. 
The Atheifts Account of the Rife of Re- 
ligion. The Wonders in the material 
Creation defigned to inftruct Beings ap- 
pointed for Immortality. The material 
Creation the inferior, and leaft wonderful 
Part of the Works of God. 
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Srenth CONFERENCE. 


| Matho and Philon refume the Difeourfe con- 
cerning the Planetary Syftem. Of the com- 
pound motion of the Satellites round their 
Primary Planets, and with their Primaries 
round the Sun. A Body, that it may re- 
volve about a Center, (which Center itfelf 
revolves about et, Center) muft inde- 

_ finently be urged by four different Forces; 
two with refpett to each Center. That 
each of thefe Forces is conftantly impreffed 
_ (or at leaft fuccefi ively renewed) by an im- 
Vou. II. B material 
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material Power, and not owing to one ori~ 
ginal impulfe, Of that Limit between the 
Sun and any Primary Planet, where their 
attraétive Forces are equal. That any 
Secondary Planet muft revolve within that 
Limit: or, the Orbit of the Secondary 
muft lye between that Limit and its Pri- 
mary. 


MA HO. P Al EOeN: 


XCII. M. YAM come back to you, Phi- 
lon, full of a grateful Senfe of 
your Favours; for I reckon it a Happinefs 
that I addrefled my felf firft to you. 
P. What fort of an Introduction is this ; 
or why do you reckon that fuch a Happinefs? 
M. Becaufe now I think I underftand 
fome things of no {mall Confequence, which 
before I knew nothing of. 
P. How much of this do you owe to me? 
M. The whole certainly. 
P. Your Reckoning feems to be wrong. 
M. How comes it to pafs then that I now 
underftand what formerly I was quite igno- 
rant of ? 
P, When one has to deal with a Perfon 
of good natural*Senfe, Matho, the whole Se- 
4. cret 


Co/motheoria Puerilis. g 
eret of Teaching confifts in putting proper , Svemh 
Queftions to him. It often happens, that by wx? 
our feeming to doubt of plain things, we pro- 
voke him to defend the Truth he knows, and 
to difcover the Confequences of. it, which 
formerly he did not attend to: This is all 
the poor Service I have done you. 

_M. We are more effectually inftruted, 
I believe, by fuch pretended Doubting, than 
by direct and ready anfwers; as this Method 
interefts us more in the Enquiry. 

P. But it is not every one, I can affure 
you, who is capable of being inftructed in 
this manner. 

M. And yet I have heard, fome of the 
ancient Philofophers were of Opinion, that 
any Perfon might be inftructed, by putting 
Queftions to bin 3 in a natural and dependent 
order. 

P. Yes; thofe Philofophers, who fup- 
pofed that all the Knowledge we acquire 
here, is only Reminifcence of what we un- 
derftood in a former State: If fo, fome of 
ws did not, it feems, underftand much then, 
and remember lefs now. | 

M, Nay, Philon, toleave joking, if I might 
difpute the point with you, I think I could 
thew this to be true on your own Principles. - 

B2 P, On 


4. 
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P. On my Principles? 
M. Yes: For fince you allow that we 
are purely paffive in perceiving the Agree- 
ment or Difference of our Ideas, after they 


are carefully formed, and clearly feen; it 


will follow that any one muft neceffarily fee 
the Truth, provided his Teacher, by proper 
and natural Queftions, can excite in his 
Mind juit Ideas of the Point in Agitation be- 
tween them. | 

P. Is this the Subject, which, when we 
parted, you faid we were to talk upon in 
our next Conference ? | 

M. I defift then: But remember, you 
have the better of mie in this Argument, not 
by your Reafons, but by your Authority.— 
Now to come to the Particulars concerning 
which I wanted to be informed: You faid, 
in defcribing the Bodies in our folar Syftem, 
that the Moon rolled twelve or thirteen times 
about the Earth, while that was carried 
round the Sun in its annual Courfe.° This 


‘Motion of the Secondary Planets round their 
Primaries I do not well underftand: - I can- 


not conceive how the Moox fhould be carried . 
along with the Earth, and roll about it at 
the fame time. Befides, I would know why 
the Moon revolves about the Earth at all; 

and 
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and not rather about the Sun feparately, as aes 
a Primary Planet. What Reafon can be af- 
figned, why ‘fupiter’s four Moons, or Sa- 
turn’s five, do not immediately direct their 
Courfe about the Sun, the common Center 
of the whole Syftem; inftead of regarding 
thofe other Planets as the Centers of their 
Motions ? , 

P. You know, as Satellites, or Guards, 
they muft be obliged to a conftant perfonal 
Attendance. 

M. Pray, Philon, leave off jefting, when. 
we come to fpeak of ferious Matters. You 
promifed likewife to fhew me how the 
powerful Action of the Sun, through the 
whole Syftem, does not difturb the Motions 
of thefe leffer Syftems. 

P, Pardon me, Matho; I was not fo rath 
neither to make fuch a Promife. I did not 
refufe to difcourfe with you on any Subject 
you fhouid propofe ; becaufe you faid, while 
we converfed familiarly, and without Re- 
ferve, many things offered to us, which 
otherwife would not have occurred: But I 
dare not pretend to give you Satisfaction in 
thofe things. The compound Motion of the. 
Secondary Planets is one of the mott intricate 
bi I anew; and hardeft to be concetyed > 

B 3 Nor. 
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Nor are the other things you mention lefs, 
but rather more difficult. 

M. I am aware of the Difficulty of the 
firft Particular: But this whets my Curiofity 
the more. 

P. To give you what Affiftance I can 


then: With refpeé&t to the Motion of the 


Secondary Planets round their Primaries, you 
faw before, or rather found out from Ar- 
guments of your own, That the celeftial 
Bodies have their globular Figure from the 
mutual Attra€tion between all their Parts ; 
and that this Attraction does not ceafe at their . 
Surfaces, but prevails through a certain {phe- 
rical Space round them, according to the 
Quantity of Matter each of them contains. 
Hence comes the Relative upward and down-— 
ward belonging to every particular Planet in 
our Syftem; from which Relation this At- 
traction is called Gravitation; for Gravita~ 
tion is only arelative Term. And from this 
particular Attraétion it is, that the Satellites 
roll round their Primary Planets, the fame 
Way, and by the fame Laws, as the Pri- 
mary Planets do round the Sun: Therefore 
where there are more Satellites than one, the 
Squares of their periodical Times, about the - 
great Planet, are as the Cubes of their 

Diftances 


é 
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Diftances from it; juft as it is with refpec qe, 


to the Times of the Primary Planets about wy-~w 
the Sun, and their Diftances from him. 


XCIIL M, This I remember, and fee 
plainly enough that their circular Motion 
muft be caufed by a gravitating and projectile 
Force conftantly acting upon them: This 
holds univerfally in all Bodies revolving about 
a center in free Spaces. But then, how do 
you combine with this Motion that other, 
whereby they are carried along with their 
Primaries round the Sun? Or is the At- 
traction of their Primaries ftrong enough to — 
carry them thus along through their own 
_ larger Orbits, without any other Force im- 

preffed ? | 

P, By no means. But to help your 
Imagination in this Affair, fuppofe at firft 
that the Sun is quite abfent, and that the 
Primary remains as an immoveable central 
Body inftead of the Sun. ; 

M. What then? 

P. In this Cafe, the gravitating and pro- 
jectile Forces being impreffed on the Satellite, 
you fee it muft revolve about its Primary 
(now ftanding ftill) juft as the Primary it felf 
revolved about the Sun before. 

| B 4 M. The 


g op DEAET EPO? "Or, The 
a M. The fame way indeed ; for there is 
no Difference between the two Cafes. 

P. Imagine then that the Primary is im- 
pelled ftraight forward, together with its 
Satellite; a Force being impreffed on both 
by fome frilful and mighty Hand, always i in 
parallel Directions ; while in the mean time 
the two farmer Forces (namely, the gravitat- 
ing and projectile) aé& conftantly on the Sa- 
tellite, as’ before this laft Force was impreffed : 
And confider then what will ‘be the Refult. 

_M. The Satellite 3 is now urged by three © 
Forcés : | This lap carries it foreward in a 
parallel Direction with its Primary; and by 
the’ twa firft it tuft fill roll round its Pri- 
rnary, I fuppofe, as if neither that nor it 
felf were impelled forward. But there is 
fomething here neatly I do not fully con- 
ieclvor 

naar dete oatdas Niceties ’till dacihie 

time, and endeavour at firft only to get a 
general Notion of the Cafe. In the main it 
is as you fay: For we may be fure that no 
one of the three Forces imprefied can’ be with- 
out its Effeét, more than if they had been 
impreffed feparately on three different Bodies. 
Now keeping thefe things in your Mind, 
imagine the Sun to be brought back to his 
Rie ae Place 


1 
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Place again ; and then confider what will ,Ssenth 


Conference. 


enfue. | w~ 
~ M, The Sun being replaced, Gravitation 
towards him muft begin to aét_ on both the 
Primary and Secondary; and the excur fory 
or projectile Force (by which, to wit, both 
were impelled ftraight facwaad ik parallel] 
DireGtions) was imprefled on both before. 
Whence, fince they are, by Suppofition, at 
a due Ditatc from the Sun ; fo that neither 
his Attraction nor their excurfory. Tendency 
can overcome the one the other; they. muft 
begin, I think, to roll round ie while in 
the Interim the Satellite continues to perform 
its leffer Rotations about its Primary, as 
before. 

P. ¥ou trace out the Confequences very 
diftindlly ; and from this you will be able to 
form a Notion, how fuch a complex Motion 
of the Satellite | is effected. 
~ M. I conceive it indeed in fome meafure : 
But as there are four different Forces con- 
{tantly impreffed here on the Satellite ; tho’ 
{ eafily apprehend how it fhould be attracted 
to two different Centers; yet I can hardly 
-feconcile in my own Mind the two different 
projectile Forces impreffed on it; one with 
ee to its revolving about its own Prima- 


ry 
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coenth ry, and the other with refpect to its revolving 
wy~ along with ¢hat about the Sun; which muft 
fo often interfere and oppofe each other. 
Pray might we not fuppofe that the larger 
Planet, while it moves on in its own Orbit, 
attracts the Satellite or leffer Planet, fo ftrong- 

ly, as to carry it along without any other 
Force impreffed upon it? | 
P. By nomeans, I fay: We muft not 
_ make Suppofitions contrary to the Reality of 
Things. If we take our Earth and Moon as 
an Example, we hall find that Suppofition in= 
confiftent with the Nature of the Moon’s 
compound Motion: Nor is there any way of 
getting free from the conftant Impreffion of 
thefe four different Forces (and therefore of 
the two different projectile Forces) upon her 

at once. 

M, Then I fee the Truth of what you 
faid, That the compound Motion of the 
Satellites is harder to be conceived than any 
thing [have hitherto met with. But how does 
this conftant Impreffion of two different pro- 
jectile Forces appear from the Example of 
the Earth and Moon? 

P. We obferved before, if the Diftance 
of the Earth from the Sun be 21000 of its 


Cofmotheoria Puerilis. ir 
Orbit muft be at the rate of ro00 Miles in , Seven? 


onferences 
a Minute: And it is certain that the at- yew 
tractive Force of the Earth upon the Moon 
could only draw her a little more than 16 
Feet in a Minute. Now when the Moon is 
in her laft quarter, that is, direétly behind 
the Earth in its annual Orbit, the is not left 
behind the Earth, but moves with equal Ve- | 
locity, or after the rate of tooo Miles ina 
Minute ; and yet could only move in the 
fame Direction fo fmall a Space as 16 Feet 
by the attractive Force of her Primary Planet. 

M. This is an enormous Difference ! 

P. It is indeed; and though we fhould 
fuppofe the Diftance of the Earth from the 
Sun lefs, and therefore its Velocity lefs ; the 
Difference would ftll be enormous. —— In 
advancing from this Point of her Orbit to her 
Conjunction with the Sun, fhe is there as 
far forward with refpect to the annual.Courfe 
of the Earth, as the Earth itfelf is, 

M. I underftand ; for the is now got be- 
tween the Earth and the Sun. 

P. ‘Therefore in about feven Days Time, 
befides moving at the rate of 1000 Miles 
every Minute, fhe hath gained upon the 
Earth nearly 240000 Miles, or the whole 
Semi-diameter of her own Orbit. © 


M, It 
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Conference- 
yee P. But this is the Effeé: of a different 
projectile Force; in her own Orbit, to wit: 

For the Attraction of the Earth could not 
have brought her fo far forward. This At- 
traction (as has been faid) could only have 
drawn her 16 Feet in any Minute, and that 
toward the Center of the Earth: Whereas 
here (confidering her Motion as parallel to 
the Earth’s} the hath moved about 22-Miles 
in a Minute, over and above the rooo. 
For 240000 Miles in 7 Days g Hours 
comes much to this. 
_ M. Go on. This is plain. 

P, In moving on to the firft Quarter fick 
the Conjunétion, fhe is now got direétly be- 
fore the Earth in its annual Cannes as about 
14 or 15 Days before fhe was behind: it : 
Therefore fhe has gained on the Earth 
another 240000 Miles. And in this Part 
of her Orbit fhe moves on in the annual 
Courfe 1000 Miles in a Minute, directly 
contrary to the Earth’s Attraction. 

M. I fee it clearly. 

P. Tn afcending to her Oppofition with 
the Sun, when fhe appears full, fhe hath loft 
240000 Miles, with refpect to the Veloci- 
ty of the Earth’s Motion; or the Earth is.as 

| | far. 
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far advanced in the annual Courfe as fhe : Seth 
And in returning to the firft Point again, —\e 
that is to her laft Quarter, fhe hath loft 
2.40000 Miles more: The Reafon of which 
is éafily feen. In all thefe Cafes, her rapid 
Motion in attending the Earth, you find, is 
not in the leaft affected by her Gravitation 
towards it. That does no more than ba- 
lance her centrifugal Force in her own 
Orbit. | 


XCIV. M. You have now fully con- 
vinced me of the Neceffity of impreffing 
both thefe projectile Forces on the {econda- 
ry Planet, efpecially the frff, with refpect 
to its Motion about the Sun, always in a 
parallel Direction to the Motion of its Pri- 
mary; and at the fame Time you have 
raifed in me an Admiration of a Motion fo 
complex, and {kilfully. maintained by a con- 
{tant Variation, ee 

P. Let me know what you underftand 
by its being maintained by a conftant Varia- 
tion? | 

M. am afraid I thall not be able to 
exprefs clearly a Thing which in its own 
Nature is not eafy to be conceived. 


#. it 
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osnh =P. It fometimes fo happens indeed: But 
in fuch Cafes Allowance is to be made, and 
the Words are fuppofed to convey more than 
they exprefs. 

M. While the Moon here moves in her 
own Orbit round the Earth, a prodigious 
Force is conftantly imprefled upon her, 
which hath no Relation to her Motion in 
that Orbit, but to her moving in a paraliel 
Direction with the rapid Motion of that 
very Body, about which fhe muft at the 
fame Time revolve. Now that this paral- 
tel Motion to, and periodical Motion round 
the fame Body, fhould be made confiftent, 
appears to me wonderful above Expreffion ; 
and requires a conftant, and nicely adjufted 
Variation of this parallel Impreffion in every 
Point of her Orbit. 

P. Go on; I conceive what you fay 
very eafily. 

M. As the Motion of the Earth is in a 
circular Orbit, an Impreffion of Force pa- 
rallel to the Direction of fuch a Motion 
muft be changed, and therefore renewed 
every Minute, as the Direction of the Mo- 
tion itfelf is changed in every Point. When 
we look round, there is no Attraétion here, 
nor ftated mechanical Law (fuppofing At- 

traction 
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traction were mechanical) to fuperfede this ,Sen 
conftant Impulfe in a different Dire¢tion : “xg 
For you fhewed abundantly juft now, that 

the attractive Power of the Earth doth not 

in the leaft contribute to it. And this pa- 

rallel Impreffion itfelf is to fupply the Place 

of a projectile Force ; as we faw, when it 

was firft impreffed on the Primary and Sa- — 
tellite, before the attractive Force of the 

Sun was fuppofed to act. So that the Im- 
preffion of this Force (as was faid) is to be 
changed, and therefore renewed every Mi- 

nute, by an zmmechanical Caufe * 
Befides, while the Moon moves regularly 
round her Primary, in her proper Orbit ; 
fometimes fhe gets before it, fometimes fhe 
returns back, anon fhe overtakes it; and 


* Left it fhould be here furmifed, that the attractive 
Power of the Sun may be fufficient fo to affeCt this Force 
imprefled on the Moon, as always to bend her Motion 
into a Direétion parallel to the Orbit of the Earth, in 
a mechanical Manner, and without a new Interven- — 
tion of Divine Power ; let it be confidered that if, in 
the Conjunétion, the Sun’s Attraction were thus fuffi- 
cient to bend the Moon’s Motion into a Direction paral- — 
Jel to the Earth’s Orbit, (that is, into a concentrical 
Circle ; ) the Moon could never turn up again toward 
the Earth’s Orbit, or leave that Circle. And if the 
Sun’s Force be not fufficient to give her Motion fuch a 
Bent in the Point of Conjunétion, it cannot be fuffi- 
-eieng when the Moon is at a greater Diftance. 


often 
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gies often fhe moves obliquely, or crofs-wife: 
om Hence this parallel Impreffion mutt fome- 

times be ftronger, fometimes weaker, and 
the Quantity of it conftantly varied, ac- 
cording to the different Part of her Orbit 
fhe moves in ; or there is an inconceivably 
nice Compofition of two different Impulfes 
(the projectile Force, I mean,, in her.own 
Orbit, and this parallel Impreffion) where- 
by they fometimes confpire, are fometimes 
dire@tly oppofite, and often the one is made 
fide-wife to the other. | When their Di- 
rections confpire in the Conjunétion, what 
feparates them again? When they are 
contrary in the Oppofition, what renews 
the lefler Force which is once quite de- 
ftroyed? When the Directions are oblique, 
what preferves both Forces entire? There 
is nothing here like the-dxzom you once 
told me of, That a Body partakes of the 
Motion of its Place. 'Thé Place of the 
Moon’s Orbit is pure Space, which can 
neither be moved, nor imprefs a Force on 
any Body moving in it. From this it ap- 
pears to me that not only the parallel Im- 
preffion, but the Moon’s projectile Force in 
her own Orbit, is till preferved the fame, 
not from any mechanical Caufe, but the 

conftant 
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conftant Aétion of the Deity. And fince cane | 
both thefe Forces are always impreffed, or é 
renewed, in fuch due Proportion that the 
one of them no more difturbs the other (in 
their Effects I. mean) than if it were not 
-imprefied, I cannot enough admire this 
new Inftance of the Divine Power and 
Wifdom in the Motions of thefe fecondary 
Planets. 

P. Yow have exprefied this complex Ap- 
pearance, Maztho, as clearly to my Appre- 
_henfion as the Nature of the Thing will 
allow. In the Conjunétion the Moon’s Mo- 
tion in her own Orbit confpires with this 
parallel Imprefiion, and adds to its Celerity ; 
in the Oppofition her menftrual Motion is 
contrary to the other, and retards it; in all 
other Points of her Orbit they are oblique, 
lefs or more, and affect each other dckoed 
ingly. But whether you conceive that the 
parallel Impreffion is made fometimes ftrong- 
er, fometimes weaker; or that both Forces 
are {tll kept up to the fame Quantity ; we 
muft fll have Recourfe to the immediate 
Power of the Deity, and give up all Ex- 
plications by mechanical Caufes. If the 
parallel Imprefion on the Satellite were not 
inceflantly renewed in a different Direction, 

Vow lI. C according 
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eee according to.the circular Orbit of the Pr7= 
tem mary, thefe two could not keep together in 
one Syftem: Or if the Moon’s proper pro-. 
jettile Force were not conftantly renewed» 
after the Oppofition, fhe could no longer roll: 
about the Earth. For in that Point the 
weakeft Force muft be deftroyed. | 
M. And this conftant Miracle becomes 
manifold where four or five Satellites revolve 
about the fame primary Planet: So that the 
Mind, which can hardly conceive this won- 
derful Adjuftment of Forces in the fimple 
Syftem of the Earth and Moon, is quite 
confounded with the Variety of them in 
the more complicated Syftems of Sapeeet 
ane Saturn. 
*P. And what is {till more wonderful, 
Matho, this conftant renewing of the pa- 
rallel Imprefion will not be peculiar to the 
Satelite alone ; but common to it with its’ 
Primary ; if the fecondary Planet does not 
precifely revolve about the Center of its 
Primary, but together with the Primary 
rolls. about a certain Point between them,, 
ealled their common Center of Gravity. In. 
this Cafe the tangential or projectile Force: 
of the larger Planets, which hitherto we: 
pave fuppofed to be owing to one original! 
if Impulfe,, 
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| Impulfe, given them at the Beginning 08 
their Motions, will as much require a con- “yw 
{tant Variation of Impreflion, as that of the | 
Secondarics themfelves.. 


XCV. M. Pray explain this Particular, 
fot I am quite a Stranger to’: what you call 
the common Center of Gravity of two Bos 
dies. 

P. In Truth I’m afraid lead Shiciald 
fatigue your Imagination too much, which: 
cannot now be fo brifk and ready as when 
we began: And this is no eafy Speculation. 
to one who has never heard of a Center a 
Gravity before. 

M. If Ido not or ree what you as 
I hall be no wifer than if you had faid 
nothing at all, | 

Aa ‘a muft know thef that-the Cen 
ter of Gravity of two Bodies (not to fpeak 
of more) is {uch a Point between them, 
about which if both roll, their centrifugal: 
Forces will: be equal, or balance each other ;: 
fo that neither can carry off the other: by 
its f{tronger Tendency to: recede from the 
Center of its Motion. And therefore’ this 
Point is fo much farther diftant from the 
Center of the lefler Body, as the Quantity’ 
ty fs C 2 of 
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cont, of Matter in the other is greater: or (which 


\y~™ comes to the fame Thing) it is fo much 
nearer the Center of the greater Body, as 
the Quantity of Matter in the other is 
lefs. 

M,. Give me an Example of this? 

P. If the Quantity of Matter in the 
Earth be forty Times more than that in the 
Moon, their common Center of Gravity 
will be forty Times farther diftant from the 
Center of the Moon, than from the Cen- 
ter of the Earth; that her larger Swing in © 
moving round this Point may make up what 
fhe wants in Matter to balance the centrifu- 
gal Force of the Earth, and hinder her from 
being drawn away. For a fortieth Part of 
the Matter with forty Times the Celerity. 
will be equal to forty Times the Matter 
with once the Celerity. Therefore if we 
fuppofe the Diftance between the Centers of 
the Earth and Moon divided into forty-one 
equal Parts, their common Center of Gra- 
vity will be forty of thofe Parts diftant 
from the Center of the Moon, and. only 
one of them diftant from the Center of the 
Earth. 

_ M. I think Ihave a Notion of this from. 
fome Sort of Balances I have feen; where 


a Weight 
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4 Weight half as great only as another, was Sent 
yet a counter-poife for that other, provided —~—™ 
it were placed twice as far from the Poznt 
by which the Balance was fufpended ; here, 
I conjeGture, half the Weight with .twite 
the Celerity was equal to twice the Weight 
with once the Celerity. 

-P. You are very right: This is a good 
Example to give you a familiar Notion of 
the Center of Gravity of two Bodies, 

M. But what do you mean by the Cen- 
ter of Gravity of more Bodies? For you 
mentioned that alfo. 

P. In your Example you know if the 
two Bodies be fufpended by their com- 
mon Center of Gravity, neither of them 
will over-balance the other, more than if 
they were both placed in that Point, 

_ M. Neither of them will. 

P. Suppofe then the Beam long enough, 
anda third Body (equal, .for Inftance, to a 
tenth Part of the Weight of both thefe Bo- 
dies taken together,) placed on ie Beam 
at a Diftance from them. 

M. What then? 

P. Then the Center of Gravity Betileen 
this third Body and the former two, confider- 
ed nowas one Body, will be ten times more 

C 3 diftant 
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coe diftant from 7#, than from their Center of 
tev Gravity: So that if the Beam were now 
fufpended by this Point, this third Body 
would be a counter-poife for both the for- 
mer Bodies. 
_ M. Then you fuppofe the abe former 
Bodies to weigh exactly as if they were 
placed in their common Center of Gravity, 
in Order to find out the Center of Gravity 
between them and this third Body ? 
P. Exadtly the fame Way. | | 
M. And this Point lat found will be the 
common Center of sions a all three ? 
P.. It will. 3 
MM. And if I were to find out the Cen- 
ter of Gravity between ¢hefe three and 2 
fourth, I thould fuppofe all three fufpend- 
ed, or placed at their common Center of 
Gravity, and proceed as before; that is, 
as if there were but two Bodies : ° 
» WP. You have:it. 
. M. This is both eafy and pleafant——— 
Pray-let me mention a Particular I have of. 
ten obferved, which I think has fome Re= 
Brion to this: 
P. I thall be glad to hear it. | 
M. When I have ftruck againft any 
Sapa with a Stick,. the Stroke was too 
| near 
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near my Hand, or too near the End of the is a 
Stick, my Hand was ftrongly fhaken fome “w= 
how, and ] felt Pain fiom the: Stroke. ; 
but otherwife it was eafy aac not eras to 
me. 

P< Tosthis Cafe, Aiashos there is a Point 
in the Stick, or in any Thing with which 
you ftrike, called the Center of Percuffion: 
When the Stroke falls on that Point, it i8 
{mooth and eafy to the Hand ; for the Parts 
of the Stick on each Side balance each o2 
ther, and the Thing againft which you 
{trike receives the whole Force of the Blow. 
But if the Stroke falls too near your Hand 
on this Side, or too near the End of the 
Stick on the other, your Hand bears a Part 
ef the Force, and is feverely fhaken estes it, 
which occafions Pain. 

-M. And whereabouts in the Stick may 
this Point, or Center of Percuffion lye? _ . 

-P,. About two thirds of the Length of 
the Stick from your Hand ; or one third of 
it from the other End. 

M. Then this gives me fome Idea of 
the Center of Percuffion. 


bps a 


_XCVI. But to return ; Why do. you 
prea that the Earth wad Moon fhould 
: C4 revolve 
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Confer, revolve about their common Center of Gra- 
ty vity, rather than that the Moon fhould re- 

volve about the Center of the Earth, which 
revolves about no Center but the Sun, the 
common Center of the Motion of all the 
primary Planets ? 

P. The Earth and Moon, you Lcd 
mutually attract’ each other; and if we | 
fuppofe no other Action to intervene, which 
may hinder the Earth to yield to the Moon’s 
Attraction, it is impoflible the Moon fhould 
revolve about the Earth at Reft, without 
its being brought ftill nearer and nearer to 
the Moon, ’till at length they come clofe 
together. 

M, I own I do not conceive this at all. 

P. Imagine the Moon to roll about the 
Earth at reft, (no other Action interven~ 
ing) and in that Cafe the mutual Attrac- 
tion between them cannot bring the Moon 
nearer the Earth, becaufe the has a centri- 
fugal Force by her circular Motion, which 
hinders her from yielding to the Earth’s At- 
traction: But the Earth having no fuch centri- 
fugal Force, as being fuppofed at Reft, muft 
yield to her attractive Power by little and 
\ittle, “till at length they meet each other. 


M, Thus 
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_ M. Thus far I fee: Their Attraction , Seem 
would grow ftronger and ftronger, as they ww 
drew nearer, till at laft they rufhed towards 
each other, 

P. That would be the Confequence : 
But if, to prevent that, the Earth fhould 
have a projectile Force imprefied upon it, 
ina contrary Direction to the Moon’s, and 
with a proper Celerity (7. fo that its Ce- 
lerity might be a fortieth Part of the 
Moon’s,) then it will have an equal centri- 
fugal ‘Tendency, and their mutual Attraction 
will as little prevail upon it, as upon the 
Moon. — , 

M. The Matter now is intelligible. If 
two unequal Bodies were tied together by a 
Rope or Cord, anda Force only imprefled 
on one of them (the greater fuppofe) That 
would drag the other after it: But if a 
Force were impreffed on both, fide-wife to 
the Tenfion of the String, and in contrary: 
Direétions, fo that the Velocity of the lef 
were as much more than that of the great- 
er, as the Quantity of Matter in it were 
lefs ; they muft both neceffarily revolve 
about fuch a Point as made their centrifu~ 
gal Forces equal; that is, about their com- 
mon Center of Gravity, 

P. You 


26 MATHO: or, The 


con® =P. You enter very naturally into the 
tomy Thought. 

M. Since the greater Body muit al- 
ways be nearer the common Center of 
Gravity. This brings to my Mind Tycho 
Brahe’s Syftem of the Planets, where the 
Earth was fuppofed in the Center, with 
the: Sun rolling about it: Which was like | 
fuppofing a Mill - -Stone rolling about a 
Rebbléin- sah 

P. Tam glad you remember fo well that 
this obvious Reafon eafily fhews the Ab- 
furdity of that ingenious Fiction. 

M. But in the prefent Cafe, Why da 
you make fuch an Exception, If no other 
Attion intervene ? 

P. Becaufe a ftronger Action than their 
mutual Gravitation might hinder the Earth 
from moving thus about their common Cen- 
ter of Gravity, and then the Moon muft 
revolve about the Earth as the Center of 
her Motion. 


XCVII. MM. I conceive it: But then,, 
how do you fhew that, if both of them 
revolve about the Earth as their common 
Center of Gravity, the primary Planet 
Bite cou ey receive a Variation of Imex 

, pulfe 
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pulf in a different Direstion, as wellasithe en 
Satellite? ayn 

P. You know then both of them re- 
volve about a Point (their common Center 
ef Gravity) which revolves about another 
Point, (the Center of the Sun:) In this 
Cafe therefore it is the Center of Gravity 
that defcribes a circular Orbit about. the 
Sun, and neither the Earth nor the Moon, 
which revolve immediately about it. 
Now, tho’ their Center of Gravity were at 
Reft, both the Earth and Moon mutt re- 
ceive a projectile Impulfe in contrary Di- 
rections, and with different Velocities, (as 
forty and one, to wit,) about this Point ; 
juit as it was in your Example of the two 
Bodies tied together with the Rope or String : 
For if one of them only received an Im- 
pulfe about z¢, and the other not ; that o- 
ther, wanting centrifugal Force to refiit 
their mutual Attraction, would be drawn 
nearer the Body which had centrifugal 
Force. 

M, \ perceive it mutt be fo, 

P. This would be the Cafe if their com- 
mon Center of Gravity were at reft, and 
the Sun abfent. But that ¢h7s Point, about 
which they roll, may be carried in a. cirs 

| 4 | cular 
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coeveth cular Orbit round the Sun, both of them 

wy~ muft alfo receive an Impreffion, always pa- 
rallel to the circular Motion of this Point ; 
juft as the Maon, in the former Suppofition, 
was to receive an Impreflion always paral- 
lel to the circular Motion of the Earth. ' 

M. I begin to penetrate a little into the 
Matter. eget; 

P. I fay the Earth now, as well as the 
Moon, muft receive an Impreflion always 
parallel to the circular Motion. of ¢hrs 
Point: For if in the former Cafe the 
Earth’s Attraction was not enough to carry 
the Moon along with itfelf round the Sun, 
without fuch an Impreffion; the Effect of 
that Attraction being but about 16 Feet in 
a Minute; {fo in this Cafe the Moon’s At- 
traction would be lefs able to carry the 
Earth along, were not an Impreffion made 
on it likewife ; the Effet of her Force be~ 
ing but a 40th Part of 16 Feet ina Mi- 
nute, 

M, It is plain the Earth muft receive an 
Impreffion as well as the Moon. 

P, Then the Direction of this Impref- 
fion muft always be changed, and the Im- 
preffion itfelf therefore renewed, becaufe 
the Direction of the moving Point, to which 


4 it 
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it muft ftill be parallel, is always changed ; —-. 
fince it defcribes a circular Orbit round the —~y~ 
Sun, For as, in the former Cafe, the Im- 
preffion made on the Moon was ftill to be 
parallel to the Earth’s circular Motion, and 
therefore ftill to be renewed; fo in this 
Cafe, the Impreffion made on the Earth is 
ftill to be parallel to the circular Motion 
of their Center of Gravity ; and therefore 
ftill to be renewed. 

M. You have now gone through the 
whole Argument, Philon, Step by Step, fo 
clearly, that I perceive the Neceffity of the 
Reafons all along ; and it is as you faid. This 
makes the projectile Force of the primary 
Planets, which otherwifeé would be owing 
to one original Impulfe given them at the 
Beginning of their Rotation round the Sun, 
as much to require a conftant Variation of 
Impreffion, as that of the Secondaries them- 
felves. You raifed my Admiration before, 
when. in our preceding Conferences you 
fhewed me by what wonderful Means a 
primary Planet revolves about the Sun: 

But now when I confider what conftant At- 
tention, and manifold Impreffions it re- 
quires, to make @ fecondary Planet revolve 
about a Center, which itfelf muft revolve 
about 
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about dnother Center; Words lend but 4 


Lv feeble Aid to reprefent my Aftonifhment. 


A fimple circular Motion requires a con- 
ftant Change of Direction, and therefore a 
conftantly renewed Impulfe: But when one 
circular Motion is blended with another, 
and both are wrought into one (if I may 


fo fay) in the fame Body, without Difor- — 


der or Confufion ; and when this amazing 
Compofition is multiplied with the Number 
of Satellites in the fame Syftem ; the Heart 
of Man cannot fufficiently admire the Wifs 
dom of the Creator in contriving, nor his 
Power and.Goodnefs in the conftant Execu- 
tion of fuch a wonderful Work ! 

P. Hence, Matho, it appears more and 
more evident, how little Satisfaction there 
is in Philofophy, if we exclude the immes 
diate Action of the Deity. The Know- 
ledge of the. Laws of Nature is only -the 
Knowledge of the Laws by which the 
Creator acts in preferving the Univerfe.. We 
attempt an impoffible Thing when we en- 
deavour to explain thefe Motions without 
his immediate AGion. And even They pats 
over the Confideration of many Particulars, 
who acknowledge the immediate Hand of 


the Almighty in conftantly renewing the 


centripetal 
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centripetal Impulfe ; but imagine that thé ee 
projectile Force once impreffed on the Pla- Uany 
nets hath remained unvaried fince the Crea- ! 
tion of the World, without the farther In- 


terpofition of the Deity. 


XCVIII. MM, I think I now underftand. 
fomething more of the compound Motion 
of the fecondary Planets than formerly I 
did; or at leaft I fee how difficult fuch a. 
_ Motion is to be underftood: And likewife 
from what you faid in the Beginning of our 
Difcourfe, I fancy I can guefs at the Rea- 
fon why the Action of the Sun, tho’. pre~ 
dominant over the whole planetary Sy{tem, 
does not difturb, or confufe, the Motion 
of the fecondary Planets, in thefe leffer 
Syftems of Saturn, ‘fupiter, and our 
Earth. . sO) eit id | 
P, What is the Reafon you would af- 
fign, why this does not happen? _ 

M. You obferved then, from what we 
had faid before, That the Attra€tion of the ‘ 
great Bodies in our Syftem does not imme- 
diately ceafe at their Surfaces, but. prevails 
through a certain fpherical. Space round 
them, according to the Quantity of Mat- 
ter each of them contains; which occa+ 

| fions 
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a Seem fions the relative downward and upward we 
wre have fo often fpokeof, peculiar to every great 
Body in the Syftem. Hence I fuppofe, if a 
Body were placed in any of thefe particular 
Spheres, it would fall to that Planet within 
whofe Attraction it were thus placed, and 
not to the Sun, or any other Planet. And 
on this account the ACtion of the Sun does - 
not feparate the Bodies in any of the leffer 
Syftems; becaufe the Satellites are within 
the prevalent. Attraction of the Primary Pla- 
nets about which they roll. 

P. You go on here at a great tate, Matho, 
without any Affiftance. 

M. 'TheSubject appears natural and eafy, 
front what we have: faid before. 

P. But how could you fatisfy another 
Perfon, that the Force, whereby a Satellite is 
retained in its Orbit about the Primary Pla- 
net, points to that Planet ? 

M. The fame way that I could fatisfy 
him that. the Force, whereby the Primary 
Planets themfelves are retained in their Or- _ 
bits about the Sun, points to'the Center of 
the Sun. I fee plainly an Impoffibility that 
any’ Body fhould move in a. circular Orbit 
about aCenter in a free Space, unlefs it were 
tai: urged by a Force’ pointing to that 

Center, 
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Center, compounded with a projectile Ten- Seren. 
dency, or a Tendency to recede from that -—~— 

Center in every point of its orbit. This 
muft hold as much with refpect to one Cen- 
ter as another ; as much with refpect to the 
Centers of the Primary Planets about which 
their Satellites revolve, as with ref{pect to the 
Center of the Sun about which the Primary 
Planets revolve. You alledged indeed, asa 
Proof of this, that where there are more Sa- 
tellites than one in the fame Syftem, the 
Squares of their periodical Times round the 
Primary, and the Cubes of their Diftances 
from it, are in the fame Proportion; which 
is the Law that obtains with refpect to the 
Motions of the Primary Planets themfelves 
about the Sun: But whatever Strength there 
may be in that Argument, it depends on you 
to make me underftand it. Though even 
without that, the Cafe feems to be plain to 
Reafon and common Senfe, For tell me, 
does not the centrifugal Force, arifing from 
’ the circular Motion, balance the centripetal? 

P. Certainly. 

M. If then the circular Motion were ftopt, 
or if the Satellite had no centrifugal Force, 
what would be the Effect of the centripetal? 
Would it not draw down the Satellite to the 

Vou. II. D Center 
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psereth Center of the Primary? Or in refpect of 
tener enhat Center is it a centripetal Force? 

P. You prove this Matter convincingly 
enough. 

M. And on this Principle it is, I fuppofe, 
that you faid before, thé Moon would be 
drawn down in a Minute fome more than 
fixteen Feet, towards the Center of the. 
Earth ? 

P. It ist And on the fame Principle too 
Mathematicians fhew, in what Time any of 
the Satellites would fall to the Center of its 
Primary; or in what Time the Primary 
would fall to the Center of the Sun. 

MM. There muft be fomething therefore 
under this Queftion, fince it is fo plain; 
otherwife you had not made a Queftion of 
it; and I muft endeavour to be upon my 
guard. 

P. Tell me next, How are thefe particu | 
lar Spheres of Attraction of the Planets fex 
parated from the general Attraétion of the 
Sun, which opined over the whole Planetary | 
Syftem i P 

M. As the AttraGtion of any Planet (our’ 
Earth, for Inftance) draws a Body towards) 
its Center, and the Attra€tion of the Sun. 
draws a Body towards his Center; there mutt: 

I be: 


Co/motheoria Puerilts. 28 


be a Limit betwixt them, where the con® Conteence 
trary Attractions are equal, and where, if “a. 
a Body were placed; it fhould have a Ten- 
dency to neither. From the Earth on the 
one Side, or the Sun on the other; to this 
Limit 1s upward : And contrarily; from this 
Limit to either is downward. Gravity there- 
fore (as you obferv’d) is but relative, and no 
way effential to Matter; fincé a Body placed at 
this Limit would gravitate to neither Center. 
P. You are certainly in the right; Matbo: 
For as the Earth attraéts a Body at its Sur- 
face more ftrongly than the Sun attracts it ; 
and as the Sun attraéts a Body at his Surface 
more ftrongly than the Earth does ; and fince 
the Force of both Attractions decreafes in a 
certain Proportion, as the Diftance from the 
Sun or Earth increafes: it muft be; that in 
fome certain Point Becweeh them thelr at= 
tractive Forces fhould be equal. _ 
_ M. This is whatI meant: And therefore 
if a Satellite keeps within this Limit; it muft 
revolve about its Primary, within the Sphere 
of whofe Attraétion it is. Hence likewife 
I fuppofe, the greater the Sun’s Diftance is 
from the Earth; or any other Primary Planet ; 
that is, the larger the Solar Syftem is fuppofed 
to be; the larger the Sphere of Attraction of 
Eg the 
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Seventh 


cont. the Earth, or any other Planet, muft be of 
“~~ confequence; or, the farther thzs Limit be- 
tween the Sun and it will be removed from 


any other Body in the Sy{tem. 


XCIX. P. It is very natural, Matho, for 
you to imagine fo; but in Reality the thing 
is directly contrary to what you fuppofe. _ 

M. Pray fhew me my Miftake in this 

~ Particular. 

P. I mutt firft tell you that the Force of 
Attraction decreafes in receding from the . 
Center of the Sun (or of any other attracting 
Body) as the Squares of the Diftances from 
that Center increafe ; and contrarily. 

M, Explain this by an Example. 

P. The Sun at twice the Diftance attracts 
a Body but with a fourth Part of the Force, 
it would do at once the Diftance; and at 
thrice the Diftance, but with a ninth Part of 
the Force. 

M, J underftand; and at four times the 
Diftance, but with a fixteenth Part of the 
Force: And fo on. 

P. It is fo: And when the Diftance is 
leflened; at’ half the Diftance he attracts 
four times more ftrongly, at a third Part the 
Diftance, nine times more ftrongly, &c. 

M. This 
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owe 


M. This is a Confequence of the laft Zen 


Cafe. 
P. Since then the Attraction decreafes, 


Conferences 


as the Squares of the Diftances increafe ; and - 


increafes as the Squares of the Diftances de- 
creafe ; both Cafes are thus briefly exprefled. 
The attractive Force 1s inverfely as the 
Squares of the Diftances from the attracting 
Body. | 

M. This is fhort indeed, and plain too, 
when one confiders the Examples. 

P. Thus the Attraction decreafes, as the 
Diftance of the Sun from the Earth is in- 


creafed. Let us confider next how it will be 


increafed, notwithftanding the Sun always 


appears of the fame Magnitude whatever his- 


Diftance be: For as the Attraction grows 
lefs in the one Refpect, it grows greater in 
the other. 

M. Pray thew me how that ts. 

P. If the Sun were at twice the Diftance, 


his Diameter muft be twice as big, that it - 


may appear but equally large to us: Asa 
. Pole, or Tree, that it may appear to the Eye 
at twice the Diftance as high as another at 
once the Diftance, muft in reality be twice 
as long. 


D 3 M. It 
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cf = MM. «It muft be fo according to common 


Sxe~ Senfe, and by an eafy Propofition in the 
Boa of Fuchd. 

P, Therefore at twice the Diftance = 

Sun’s Di/R, or Surface, muft in reality be 
_four times as large, as at once the Diftance, 
that he may appear to the Eye but equally 
big. 

M. This I think I likewife underftand < 
For a Square whofe Side is two Feet, is four 
times as large as another whofe Side 1S but 
one Foot. 

P. Right. Hence the Sun at twice the 
-Diftance muft have eight times the Quantity 
of Matter in him, to appear equally large to 
our Eye, he end need at but once the Di- 
ftance: For a Cube whofe Side i is two Feet, 
ora Sphere whofe Diameter is two Feet, is 
eight times as big as another whofe Side, or 
aes is but one Foot. 

 M, It is fo indeed, 

P. And by the fame fort of reafoning, 
eoing on with the Steps accurately, you will 
and that the Sun at thrice the Diftance mu 
have twenty-feven times the Quantity of 
Matter in him, to appear of an equal Dia- 
meter to the Eye, that he would require at _ 
once the Diftance. And at four times the 

_ Diftance, 
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Diftance, he muft have fixty-four times the ojtttne, 
Quantity of Matter in him: And foon, Wwyvw 

Mz. I fee already that thefe are but Repe- 
titions of the firftt Argument, on the Suppo- 
fition of different Diftances of the Sun. 

P. That is to fay then, the Quantity of 
Matter in the Sun muft be as the Cubes of 
the Diftances we fuppofe him to be at from 
us, of | 
M. Becaufe his Diameter is increafed with 
his Diftance; and his Matter with the Cubes. 
of his Diameter ?: 

P. Right. 

M. What do you infer from all this? 

P. At twice the Diftance the Sun wilk 
attract four times lefs upon the account of 
his double Diftance; but then he will attract 
eight times more upon the account of his. 
octuple Matter: That is, in effect, he will 
attract twice as ftrongly as at once the Di- 
ftance. 

M. Youwill leave me behind, if you go. 
on fo faft with your Argument. 

P. Take it thus then. An equal Sun at 
twice the Diftance would attraét but with a. 
fourth part of the Strength of our Sun at half 
the Diftance, being twice as remote from 
us; But that he may appear of an equal 

D4 Bignele 
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cocenth Bignefs to us with our Sun, he muft have 
u-v~ eight times the Quantity of Matter in him; 

and on that account muft attract eight times 
more than this fourth Part : That is, he will 
attract twice as forcibly as at once the Di- 
ftance. 

M. J underftand it now: His Diftance 
leffens his Attraétion, but his Quantity of 
Matter (growing fafter than his Diftance) 
increafes it more than it is leffened. 

P. It is fo: And by the fame Argument 
repeated, you will perceive that, at thrice 
the Diftance he will attract thrice as ftrong- 
ly; and at four times the Diftance four times 
as ftrongly as when we fuppofe him at once 
the Diftance. | 

M. It will indeed follow. 

P. All this is thus comprifed in eis: 
Words. Since the Attraction of the Sun de- 
creafes inverfely as the Squares of his Diftance, 
but increafes directly as the Cubes of his 
Diftance; abfolutely {peaking it will be in- 
creafed as his Diftance direftly. Thus if his 
Diftance be 20000 Semi-diameters of the 
Earth from us, he will attract the Earth 
twice as forcibly as if it were but 10000 
Semi-diameters: and if it be 30000 Semi- 
diameters, thrice as forcibly : And fo on. 

C, M, You 
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C. -M. You have given me a good deal yw 
of Light into this matter, in a there E tme 
And from this I fee; the Attraction of the 
Earth remaining ftill the fame, whatever 
the Sun’s Diftance be; the fither we fup- 
pofe the Sun removed from the Earth, the 
nearer this Limit of equal Attraétion will ap- 
proach to the Earth; and the lefs we fuppofe 
his Diftance from us, the farther that Limit 
will recede from it: The contrary of which 
I fhould have inferred, had I been Jeft to my 
felf. . 

P. You may likewife be fatisfied of this 
from another Confideration: For the greater 
the Sun’s Diftance from the Earth is, the 
larger its annual Orbit muft be, as having a 
larger Radius; and the larger the Circle is, 
which is run over by the Earth in the fame 
_ Time, the greater the Earth’s centrifugal 
Force muft be: The centrifugal Force in 
this Cafe increafing direétly with the Radius, 
or Diftance of the revolving Body. - 

M. {fee it plainly: And the greater the 
Earth’s centrifugal Force is, the ftronger the 
_ Sun’s Attraction upon it muft be, to keep it 
from flying off; and the ftronger the Sun’s 
attractive Force is, the nearer the Point, 

where 
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oocventh ~where the Earth’s Force aii rts would ba- 

See lance each other, muft approach to the Earth. 
So that I am fatisfied now upon a double 
account that this 1s fo. But pray might not 
this Limit be determined, according to any 
particular Diftance the Sun were fuppofed to 
be at from the Earth? © 

P. It might with no great Difficulty. _ 

M. Then I think it would be very agree- 
able to affign that Boundary, beyond which 
our Moon could not roll. We fhould thus 
fee, upon the Suppofition of any particular 
Diftance, how nearly fhe were hemmed in ; 
or if there were room for another Satellite to 
revolve without her. I fhould even think 
that affigning this Boundary might be of ufe 
to help to determine the Sun’s real Diftance 
from us; in cafe, on the common Suppofition, 
it were found to be fo near the Moon’s Or- 
bit, that the Sun could not be farther re- 
caged from us, without ¢hzs Limit’s en- 
croaching on the Space in which the Moon, 
were to revolve. 

P. Here we muft proceed by degrees, 
Matho; for though what we have hitherto 
faid rua plain to you and me, yet it will 
not be eafily allowed that the Moon’s Mo- 
tion would be difturbed, though the Lzmz¢. 

of 
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of equal Attraction between the Sun and) ,Srenth 
Earth fell within her Orbit. | 
~ M. Would the Moon, revolve as a Satel- 
lite about the Earth, if fhe were more at- 
tracted by the Sun, than by the Earth in the 
interior part of her Orbit ? 

_ P. This Particular of difturbing the Mo- 
tion of the Moon is explained, in a different. 
manner. There is an Axiom, or Propofition 
in Philofophy, which thews, weare told, that 
the Moon’s Courfe might be preferved regu- 
lar about the Earth, tho’ fhe were a thou-~ 
fand times more attracted towards the Sun 
than to the Earth *. 

_  M. A thoufand times ! Pray what is the 

Propofition ? 

P. Itis this; If Forces in parallel Direthi- 
ens act equally on all the Bodies of any Syftem, 
their relative Motions cannot thereby be di- 
fturbed. 

M. {remember you mentioned fomething © 
hike this Axiom before, when you. fhewed 
me the Difference between ab/olute and re- 
lative Motion ; and then I thought T faw in 
what Senfe it was true: But as it is applied 


* See the Hiftory of the Works of the Learned, for 
Oétober 1738. Art.XXX, Pag, 269. 


here 
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conenth here Ido not fee the Force of it, and think 
Wwy~ it is {trained too far. 

P. How did you underftand it then ? 

M. I fuppofe the Axiom was to be fo un- 
derftood, that the Parallel Forces imprefied 
on the feveral Bodies of the Syftem were not 
to deftroy the particular Forces, whereby 
thofe Bodies moved relatively among them- 
felves: Or, that all the Bodies of the Sy{ftem 
yielded equally to, and were equally carried 
along (in the immenfe Space fuppofe) by the 
parallel Forces. And on thefe Conditions 
the Senfe of the Axiom feems plain and 
obvious: But in the prefent Cafe, where 
the Earth and Moon revolve about the Sun 
as a Center, the Circumftances are very dif 
ferent; therefore the Axiom feems lefs ap- 
plicable. ‘The Sun in the Conjunction of 
the Moon attracts her one way, and the 
Earth (which doth not yield to the Sun’s 
Force, fo as to draw nearer him) attra¢ts her 
the other: And in this Cafe, if the Sun’s 
Force in drawing the Moon down towards 
himfelf were a thoufand times greater than 
the Earth’s in drawing her the contrary way ; 
or if the f/f? were but barely equal to the 
laf; then the Axiom, inftead of fhewing 
that the relative Motions of the Syftem could 

not 
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not thereby be difturbed, feems to me to carne. 
fhew that the Sy/tem itfelf fhould be quite ~~ 
diffolved. 


CI. P. But here you leave out the prin- 
cipal Condition, which is, That the Earth 
be equally attraéted with the Moon. 

M. That Condition, as I take it, does 
not fhew the Thing intended. For the Earth’s 
centrifugal Force hinders it from drawing 
nearer the Sun, or being carried along with his 
Attraction, how great foever it may be fup- 
pofed to be: But when the Moon defcends to 
her Conjunction, her centrifugal Force in her 

own Orbit rather con{pires with the fuperior 

- Force of the Sun. And tho’ we fhould fup- 
pofe that the Impreffion we {poke of before 
(which is {till made on the Moon parallel to 
the Earth’s circular Motion) hindered her 
from defcending to the Sun; yet it could 
never affift her in rifing after her Conjunction 
through the oppofite part of her Orbit ; fince 
this Impreffion would carry her in a con- 
centrical Circle to the Earth’s Orbit, or bend 
her Courfe the contrary way. Of the four 

_ Forces therefore, which a@t conftantly upon 
her, ¢hree refift her rifing after the Con- 
junction; viz. the Sun’s attractive Force, 


the 
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Smt the Force imprefled always parallel to the 

Siqye) Earth’s Motion, and her centrifugal Force 
in her own Orbit: Whence we have no- 
thing left to make her mount towards the 
Earth’s Orbit, but the weaker Attraction of 
the Earth itfelf. It is here I conceive where 
the Difficulty lies ; and in turning up again. 
it appears to me the prevalent Attraction of. 
the Earth is neceflary : Otherwife fhe would 
move from her Conjunétion (not indeed 
down to the Sun) but forward in a feparate 
Orbit of her own; incurvated to the Sun; 
and bent from the Earth, which muift fepa- 
rate her frre rolling about the Earth asa 
Satellite. 

P. Have you done? 

M. I may not perhaps have fpoke fo ine 
telligibly as I could with; but what I mean 
in thort is this. The Orbit of the Earth is” 
évery where equally diftant from the Sun; 
therefore the Earth never yields to the Sun’s 
Attraction: For as its Gravitation would 
carry it down to the Sun, and its projectile 
Force would‘ carry it to a‘ greater Diftance 
from him; by a Compofition of both Forces 
it keeps ftill at an equal Diftance front him: 
But the Moon fometimes defcends néarer the 
Sun, and after that afcends to a greater Di+ 

ftance 
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ftance from him: And this rifing to a greater ,Seenth 
Diftance is not relative but abfolute. For wy~ 
when the Diftance between two Bodies is 
changed, one of the two at leaft muft have 
a real and ab/olute Motion; and it will not be 
faid, I believe, that this rea/ Motion belongs 
to the Sun. Now when the Moon moves 
abfolutely to a‘greater Diftance from the Sun, 
it muft be by moving againft the whole Force 
of his ftronger Attraction, by means of the 
weaker Force of the Earth; which appears 
to me really impoffible. And if this be fo, 
it mutt be a falfe Explication of the Axiom, 
which makes it contradict a plain and felf- 
evident Truth, wiz. When two unequal 
Forces are at once tmpreffed on the fame Body 
in contrary Directions, it muft yteld to the 
fironger, and not to the weaker. 

P. 1 both underftand what you {aid be- 
fore, and what you fay now, very well ; 
hor do I fee at prefent what can be reply’d. 

M. \t appears to me likewife, that we 
may come to the Solution of this Difficulty 
very eafily thus. Imagine the Earth to 
ftand fill in the fame point of its Orbit, 
_ hindered by fome Power or other from 
yielding to the attractive Force of the Sun, 
while the Moon performed her menftrual 

Courfe 
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cStveth ~Courfe about it: And if the Attraction of the 
wy~ Sun were ftronger than that of the Earth, 
| fhe mutt yield to that prevalent Foree, and 

be carried off from the Earth. Now when 
the Earth has its projectile Force impreffed 
upon it, no new Force is impreffed-upon the 
Moon, except that in a parallel Direction al- 
ways to the Orbit of the Earth: And ‘dis, 
as has been obferved, could never help to 

- carry her upward from the Conjunction ; but 
would rather bend her Courfe concentrical to 
the Earth’s. 


CII. P. Your Reafoning becomes clear 
and intelligible, Matho, by arguing thus 
from the Point of the Moon’s Conjunction ; 
But if the Limit of equal Attraction between 
the Earth and Sun lay within the Moon’s 
Orbit, it feems no lefs true, that fhe would 
be drawn out of her Courfe from any Point 
in the interior half of her Orbit. 

M. Pray make me underftand how this 
could be. 

P. If this Limit were at the Diftance of 
40 Semi-diameters of the Earth (ex gr.) 
from its Center, that is, 20 Semi-diameters 
within the Orbit of .the Moon; imagine a 
Semi-circle concentrical to the interior half of 


her 
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her Orbit, defcribed through this'Point; And: (sion 
fince the Attraction of the Sun-is nearly as “y=! 
great at the Earth’s Orbit, as at the Point of: 
the Moon’s. Conjunétion, this Semi-circle 
will fhew every where the Limit of equal 
Attraction between the Sun and Earth; and 
therefore it fhews that the Moon is within 
the: ftronger Attraction of the Sun through 
the whole interior half of her Orbit. 
 M. It is very plain. I conceived the 
Limit of equal Attraction confined’ to one 
Point; namely, in a Line reaching from the. 
Center of the Earth to the Center’ of the 
Sun: But this Semi-circle fhews me’ the 
whale Bounds of the Sphere of the Earth’s 
_ Attraction, with refpect to the Sun. For 
if the Semi-circle were turned round on its. 
Radius which pafies through the Center of 
the Earth, it: would form an Hemifphere 
circum{cribing the Earth’s Attraction, and 
dividing it from the Sun’s fuperior Force. 

_~P. This feems to-me a natural Concepti- 
on of the Cafe. 

M. \f then we have reafoned rightly hi- 
therto, this Condition, I think, ought to-be 
-addedto the Axiom above; viz. Not only 
that the parallel. Forces a&t equally on-all the 
Bodies of the Syftem; but that the’ whole 

VoL. II, E Sy{ftem 
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Syftem yield to thefe Forces, or be equably’ 


“v~ carried along by them. Otherwife we fhall 


fo explain this Propofitton, as to make it con= 
tradict the felf-evident Froth I mentioned 
juft now. 

P. Thefe°are the Ghidigions on which 
you faid the Senfe of the Axiom was plain 
and obvious. Now it would much conduce 
to the clearing up of this whole Affair, if 
you could fhew by plain Examples that the 


Axiom holds on thefe Conditions, and can- 


not hold without them. 


M. Let me take a little Time to digeft 
my Conceptions. 

P. Take your own Time. 

M. Let us firft fuppote that two Bodies 
were carried along in a free fpace, with 
equal Celerity, and in the fame Direction, 
by the parallel Forces. ‘They would then 
be relatively at reft, or they would not 
change Diftance with refpect to each other: 
And in this cafe it is eafy to fee that a {mall 
Force might make them approach tos; :Gnres ; 
cede from one another. Let them be ten 
Feet afunder, ‘and carried down at the rate 
of ten Feet in a Minute; and let the Jaf, 
or greate/t of the two, attract that which is 
before it, at the rate of one Foot in a Minute. 


I choofe 
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I choofe thefe {mall Numbers and Quantities, ,Seent® 
that the Imagination may not be perplexed —v~—" 
with Diftances and Forces almoft incompre+ _ 
henfible. | 

P. You do right to make the Suppofition - 
as fimple as poffible: That is the readieft 
way to come at the Truth. 

M. In thefe Circumftances the fwo Bo- 
dies would come together in ten. Minutes, 
after the uppermof? or Ja/t had moved an hun- 
dred Feet, and the undermoft ninety: For 
here in every Minute the Motion of the 
under Body is retarded one Foot by the At- 
traction of the upper ; and in effect it is the 
upper Body which approaches the lower, or 
runs over the whole relative Diftance between 
them: Or it is the upper Body that defcends 
with the parallel Force in this cafe, and not 
the ander Body that mounts againft it. That 
I take to be an abfolute Impoffibility. But 
now if we fhould fuppofe the upper Body to 
be detained in any manner, or hindred from 
being carried along by this parallel Impreffi- 
on, while the /effer and lower Body were left 
to follow its Impulfe; this laft would then 
be carried down from the other at the rate of 
nine Feet ina Minute; which is the Differ- 
ence between the Effects of the two Forces, 

! 2 P, All 
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cont =P, All this is undeniable. | 

= M. Let us farther fuppofe while the wf- 
per Body remains fixed and immoveable, 
that the wader Body, ten Feet diftant from 
it, receives a tangential Impulfe, in fuch 
Proportion as would make it revolve about. 
the other in a Circle, if the parallel Forces 
did not act; and it is equally undeniable 
that this Body could not rife againft the 
parallel Force, which is ten Times {tronger 
than that wherewith it is attracted to a 
Center. For the whole Force of the At- 
traction is not oppofed to this ten-fold great- 
er Force, but in one Point. | 

P. Mf one Degree of Force overcome fen, 

certainly nine of them muft be overcome 
by nothing. 
_ M. Laftly, If we fhould now fippot 
the upper Body not fixed, but moving along 
by the parallel Impreftion, the under Body — 
receiving the tangential Impulfe, as before, 
would then revolve about it ; not by rifing 
abfolutely againft a greater Force, but by 
the other Body’s falling down, and its get- 
ing relatively to the upper Side. 

P. It appears to me, Matho, you have | 
purfued your Suppofition fairly enough, and 
fhewn what you undertook, 

| CI. M. It 


_Cofmotheoria Puerilis. G2 
4 Seventh — 
Conference, 


CHI.8)i AL. ot; fhews, (af Tchave -repre- ve’ 
fented Things right, that when both the 
Bodies are carried equally along by the pa- 
rallel Forces, their relative Motions are not 
thereby difturbed; but that without this 
Condition the Syftem itfelf is diffolved. For 
where the upper Body was fuppofed not to 
be carried along, the under Body was car- 
ried off from it: Nor could his laf re- 
volve about it then in a Circle, though im- 
pelled by a projectile Force. And this is 
applicable to the Moon, if the Limit of 
equal Attraction between the Sun and Earth 
fell within her Orbit. She would be car- 
ried off by the ftronger Force of the Sun 
in every Conjunction: Unlefs indeed we 
fhould have Recourfe to the Interpofition of 
the Deity to prevent this. Which, if it 
could be fhewn neceffary I fhould not be 
again{t: But for one to have Recourfe to 
fuch Interpofition here, though it were ne- 
ceflary, would be to give up the Axiom. 

P. More, I think, needs not be faid on 
this Head. 

_» MM. We may vary the Conditions of the 
Suppofition a little, till we come to the Cir- 
cumftances, in which only the Moon, as I 
Ee conceive, 
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conceive, could revolve about the Earth. 


—— Thus, while the parallel Forces cat- 
ry along the two Bodies at the Rate of ten 


-Feet in a Minute, we may fuppofe that the 


upper Body attracts the lower juft fo much 
in that Time: In which Cafe the /ower 


Body would move neither Way, but re- 


main abfolutely at Reft; and the upper . 


would run over the whole Diftance between 


them. If here the /ower Body received 
a projectile Impulfe in due Proportion, it 
would revolve about the other, not by rif- 


ing abfolutely againft. an edaal Force; but 


by the upper Body’s being carried down, 
and coming in below it. But if we fhould 
fuppofe the upper Body fixed, fo as not to 
yield to the parallel Force, the other with- 
out a tangential Impulfe would remain fuf- 
pended between equal Forces, at the Dif- 
tance of ten Feet ftill from the greater : 
And if this /efer Body received a tangential 
Impulfe, it would then be thrown off at a 
Side from the greater; but could not re- 


‘volve about it. And this would be the 


Cafe between the Earth and Moon, if the 


Limit of equal Attraction fell upon the 
Moon’ § Aacbits ; or if the were equally at- 


tracted 
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tracted by the Earth on the one Side, and Scrat 


Conference. 
the Sun on the other. —— 
P. 1 have nothing to reply; every 
‘Thing feems as plain here as in the former 
Cafe. 7 
_ M. We may in the laft Place fuppofe 
that the parallel Forces impelled the two 
Bodies at the Rate of but one Foot in a 
Minute, while the upper Body attracted the 
Jower at the Rate of nine Feet in that Time. 
And. in thefe Circumftances the upper Body 
would only move one Foot bythe Force of 
the parallel Impreffion, while the /efer 
moved nine Feet againft it: But here it 
moves by the ftronger Force, and the whole 
Syftem yields to the parallel Impreffion a 
Foot in a Minute. And though now the 
-Defcent of the greater Body were impeded, 
the under Body by this ftronger Attraction 
would neverthelefs come up to it. If then 
this laft received a projeCtile Impulfe; to 
give it a centrifugal Tendency, it would re- 
volve about the other as a central Body, be- 
ing within the Sphere of its more powerful 
Attraction, and having no where in its Re- 
volution a fuperior Force to overcome. — 
Nay, though now both Bodies fhould re- 
‘ceive an Impulfe always in parallel Direc- 
E 4. . . tions, 
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tions, and at right Angles to the firft paral- 
lel Forces ; or tho’ the firft parallel Forces 
now tended to a diftant Center, fo that th7s 
Sytem revolved about that diftant Center ; 
the /effer of the two Bodies would ftill per- 
form its Revolutions about the greater ; all 
thefe different Impreffions being ftill regu- 
Jarly maintained by fome powerful and 
mighty Hand. Which is exattly the Cafe 
of the Moon, more powerfully attracted 
‘by the Earth than by the Sun; or when 
the Limit of their equal Attradtion falls 
without her Orbit, 

P. Toufe your own Words, Matho, the 
fame Things are fo often to be named, and 
the Conditions fo often to be repeated, that 
there is fome Difficulty in following the dif . 
ferent Steps of your feveral Suppofitions : 
But when they are diftinétly conceived, the 
Reafoning feems very clofe. From the fr/ 
Suppofition it appears that the Moon could 
not revolye about the Earth, if the Limit 
of equal Attraction between it and the Sun 
fell within her Orbit ; and the /econd thews 
that it would not be enough to make her 
revolve, though that Limit coincided with 
her Orbit. WQence it muft fall without 
the Space fhe revolves in, according to the 

| Condi- 
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Conditions of the third Suppofition. But Seventh 
it is certainly Time now to leave this Sub- warw 
ject, fince we have nothing more to fay 
about ‘it. | 

M. Permit me ‘firft to afl you a few 


Queftions. 


CIV. Pray tell me, does any of the 
Diftances afligned to the Sun bring drs 
Limit of equal Attraction between the 
Earth and him, within the Orbit of the 
Moon ? 

P. If the Sun’s Difieiée from us were 
34000 Semi-diameters of the Earth, as 
_ fome have fuppofed ; that Zzmzt would fall, 
at a middle Rate, 26, and fometimes 29, 
Semi-diameters of the Earth, within the 
Moon’s Orbit ; that is, about 104000, or 
116000 Miles nearer the Earth than the 
Moon. 

M. Then that Diftance muft certainly 
be too great; for it is inconceivable that 
fuch a large Portion of the Moon’s Orbit 
fhouid lie within the Regions of the Sun’s 
ftronger Attraction, _ 

' P. The whole interior Half of tals Or- 
bit, Matho, would then lie.a great Way 
within his ftronger Attraction; as has al- 

ready 
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Conference, ready been obferved: In which Cafe, the 
wey~ Earth’s Force on the Moon would fome- 
times be little more than a fourth Part of 
the Sun’s Force upon her, And. here it 1s 
very remarkable, that the weaker the 
Earth’s Force were on the-Moon in Com- 
parifon of the Sun’s, the more equal the 
Sun’s Force would be on both the Earth 
and Moon, “and the Direétions; in which 
it acted on both, more’nearly parallel: So 
that the Conditions required, according to 
the aforefaid Explication of the Axiom, for 
difturbing the Moon’s Motion leaft, (vz. 
That the Sun attra&t both the Earth and 
her equally, and in parallel Directions, ) 
would be attended with another Condition, 
which would diffolve it quite; namely, a 
great Excefs of the Sun’s’ Force above the 
Earth’s upon her. And thefe inconfiftent 
Conditions muft always increafe together. 
MM. Let me confider this a little, 
‘The greater the Sun’s Diftance from us is, 
‘the more equal his Force upon the Earth 
and Moon will be; becaufe the Difference 
between the Squares of the Diftances of the 
Earth and Moon from him muft be the 
lefs. And likewife the greater his Diftance 
is, he muft attract both the more nearly in 
| 4 | parallel 
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parallel: DireGtions. | But the greater his Seem 
Diftance is, the nearer the Limit of equal “™ 
Attraction betwixt him and the Earth muft 
approach to the Earth; or, the lefs the 
Earth’s Force on the Moon mutft be in Re- 
{pect of | his. I fee it very plainly, 
Philon ; it is as you fay,  Thefe inconfiftent 
Conditions muft increafe together. And 
this Confideration feems to make the Ex- 
_ plication of the Axiom fomewhat irrecon- 
cileable to itfelf: For furely it could not 
be pretended that the Motion of the Moon 
would be more irregular, if fhe were more 
attracted by the Earth than by the Sun; 
and yet the greater the Earth’s Attraction 
were upon her, the. lefs equal fhould the 
‘Sun’s Action be on both her and the Earth. 
— Pray inform me next, if the Limit 
of equal Attraétion between the Sun and 
Fupiter, or between the Sun and Saturn, 
fell within the Orbits of their Satellites ; 
could that remarkable Proportion be then 
obferved between the Cubes of the Diftan- 
ces and the Squares of the periodical Times 
of. thofe Satellites ? 

P, It could not; for that Proportion is 
a neceflary Confequence of thofe ‘Satellites 
being attracted to the Centers of their re- 


{pective 
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eh fpective Primaries, by the fame Law as the 
‘~~ Primaries are attracted to the Center of the © 

Sun: That is, that their Gravitation to 
their Primaries be increafed, as the Squares 
of their Diftances from thefe Primaries de- 
ereafe. © Which Law could. not obtain, if 
they gravitated more to the Sun than: to 

‘their primary Planets. 4 

M. It feems then, what could not agree — 
to the Syftems of upiter, or Saturn, could 
as little agree to the Syftem of the Earth 
and Moon. For, tell me, if 3 or 4 Moons 
revolved about our Earth, would not they 
obferve the fame Proportion between the 
Cubes of their Diftances and Squares of 
their periodick Times. 

P. They would obferve the fame Pro- 
portion; for they would gravitate the fame 
Way to the Earth, as the Satellites of Fu- 
piter or Saturn do to thofe Planets. And 
it is obfervable here, Matho, that the great 
Author, to whom we owe the Difcovery, 
and whole Theory of Gravitation, makes 
the fame Suppofition of more Moons re- 
volving about our Earth; and concludes 
they would all obferve this Proportion, and 
therefore the fundamental Law of Gravi-— 
tation, where the attracting Forces are reci- 

| procally 
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procally as the Squares of the Diftances 
from the attracting Body *. | 
~ Vt. But they could not obferve that 
Proepertion, nor this fundamental.Law, if 
they were a thoufand Times, or twice, or 
but more attra¢ted to the Sun, than to the 
Earth ? | 

P. They could not then fo much as re- 
volve about the Earth, if we have reafoned 
rightly on this Point before. - 

M. Abfolutely fpeaking, according to 
this Senfe of the Axiom, it is poflible that 
the. Moon might revolve about the Earth, 
though the Limit of equal Attraction be- 
tween the Sun and it approached. to its very 
Surface ? 

P. That is too extravagant a Suppofi- 
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tion, Matho, and makes the. Earth’s. At- — 


traction of little or no Ufe at-all to the 
Moon’s revolving about it. 

M. Yet it feems a genuine Confequence 
of what is afferted: For why fhould any 


* Si Lune plures circum terram revolverentur,, per- 
inde ac fit in Syftemate Saturni vel ovis: harum 
tempora periodica (per argumentum induétionis ) ob- 
fervarent legem Planetarum a Keplero deteCtam, et 
propterea harum vires centripete forent reciprocé ut 
quadrata diftantiarum & centro terré. Philofoph. Nat. 
Princip, Math, Lib. 3. Schol. Prop. 4. 

| 3 Regard 
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ccnth Regard be had to the Earth’s Attraction, if 
Wway~ the Moon might revolve about it, and yet 

gravitate a thoufand Times more to the 
Sun? Or is it impoffible that the Sun 
fhould attract at the Surface of the Earth, 
as ftrongly as the Earth itfelf ? 

P. It is poffible more Ways than one: 
But in that Cafe all Bodies on the Surface 
of the Earth would be loofe, or in Sufpenfe 
between two equal and oppofite Attractions, 
and could not therefore revolve with the 
Earth on its Axis: Their centrifugal Force 
would throw them off towards the Sun. 

M. Might not the Moon revolve about 
the Earth at four or five Times the pre- 
fent Diftance from it; provided the Sun 
attracted the Earth and her equally ? | 

P. Pray when will you have done with 
your Queftions ? 

M. Very foon: Anfwer this. 

P. If the Sun were at fuch a Diftance 
as to attract the Earth and Moon equally, : 
in that Cafe the Limit of equal Attraction 
would draw nearer the Center of the Earth, 
or fall more than 200 of its Semi-diame- 
ters within the Orbit of the Moon, when 
{o far removed, | 


M. Thefe 
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M. Thefe feveral Confequences. ought, Sen®, 
{ think, to have been confidered. You —y™ 
faid that the Moon, by her Gravitation to 
the Center of the Earth would fall: 16 or 
17 Feet towards it in a Minute ?. 

. P. So much fhe is attracted from the 
Direction of her projectile Force in that. 
Time; as the fame great Author has thewn. 

M. And that on thefe Principles the 
Time of her falling quite down to the 
Earth is eafily computed ? 

P. With no great Difficulty. 

M.: Now I have done with my Quefti- 
ons, and {hall {tick to the firft Reafon why. 
the Adtion of the Sun over the whole Syf- 
tem does not draw the Satellites from their 
primary Planets ; at leaft till I fee ftronger: 
Arguments againft it. 

P. The Condition you add is reafon- 
able. 

M. At the fame Time though I think it 
fhould {tumble every Body, and they muft 
defpair of ever underftanding thefe Motions, 
if the Explication of any Axiom fufpended 
the plain and felf-evident Truth I mention- 
ed before; or fhewed that, when two un- 
equal Forces act at once on the fame Body 

in 
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cogenth in contrary Directions, it: may yield to the 
w-~v~w weaker in Oppofition to the ftronger. 

P. As long as that. Truth lies in the 
Way, it will be the more difficult to affign 
any other Reafon than we have done, why 
the fecondary Planets are not’ carried’ off 
from their Primaries by the Action of the 
Sun. | 

M. Do you want to be relieved, Phi- 
lon ? 
_ P. Very much: You afk Queftion after 
Queftion without Mercy. 3 

M. I am glad of this Confeffion : My 
Imagination is a little fatigued with thefe 
Niceties, and not ftrong enough to enter 
on a new Subject; though I have not half 
done with the Particulars:I defigned to afk. 
Therefore I fhall be with you again very 
foon. 

P, Then we muft agree for the fistrict 
how long we are to difcourfe, and not talk 
on at your Difcretion, 


M. We may think of that hereafter. 


THE 
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TBE, 
Eighth CONFERENCE. 


Matho defires to know why the Secondary 
Planets might not have revolved feparately 
about the Sun,. as the immediate Center of 

_ their Motion? If the Diftance of the Sa- 
tellites from their Primaries had. been 
greater or le/s, what muft the Confequences 
have been? That there may be more Bodies 
in the Solar Syftem than are difcoverable 
by us. In what Proportion the centripe- 

_ tal Force is increafed or diminifhed, as the 
Planet is nearer to, or more remote from 
the Sun, From what Caufes the centrifu- 
gal Force becomes greater or lefs. It 1s 
fhewn neceffary, by bringing the centripe- 
tal and centrifugal Forces to an Equil- 
brium, that the Cubes of the Diftances of 
the Planets from the Sun muft be as the 
Squares of their Pertodical Times. And 
contrartly, as this Proportion holds in fact, 
from thence it 1s fhewn, that the centri« 


P Sugal, 
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Eighth 


Conference. 
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Jugal, and therefore the centripetal Force, 
muft be inverfely as the Squares of the 
Planets Diftances from the Sun. 


CV. P. ¥ FIND, Matho, you keep your 
Word punctually ; wherefore let 

us now fettle how long we are to difcourfe. 

M. I have obferved, Phz/on, when a Man - 
is every now and then looking at his Watch, 
to fee whether the Hour be near, or patt, 
his Head is more fet on what he is to do, 
than what he is doing: So pray let us begin 
without any fuch Condition. 

P. You will have every thing your own 
Way. 

M. My third Difficulty, as you may re- 
member, was, Why the Secondary Planets 
fhould not revolve directly about the Sun, 


’ rather than about other Planets, which re- 


volve about him? For there is a Simplicity 
in all the Works of Nature, though ftill preg- 
nant with Variety of Effects; fo that there 
muft be fome weighty Reafon for this ex- 
traordinary Complication, and compounding 
of circular Motions with circular Motions. 
P. Itis very true; this could not be done 
without Choice and Defign. The Great 
Archited of Nature might have difpofed 


thoie 
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thofe Bodies in other different manners; but ¢ 7 
poffibly in none either more wonderful, or -—~-—= 
more ufeful. The Power and Knowledge 
difplayed raifes our Wonder, you find, to the 
greateft Height; the Mind finks under the 
Variety ; ; for ftretching to get a full View, 
it is foon forced to flacken in the Attempt : 
And as to the Ufefulnefs, it is furely the 
moft extenfive we could conceive. 

M. 1 know from Experience how foon 
the Mind is forced to flacken; but have no 
Notion of the extenfive Ulefainets of this 
complex Machination, which is the main 
thing I want to be informed in. 

P. You will difcover this yourfelf as we 
go on: In the mean time it is eafy to per- 
ceive thus much of the Defign. The Sun, 
as was obferved before, is the Fountain of 
Heat and Light to the whole Syftem : Upon 
this account the Poets fometimes called him 
the Eye of the World; and for the fame 
Reafon you inferred, that he was to be a Bo- 
dy of exceeding Magnitude and Grandeur, 
in refpect of the Planets that roll round him. 

M. I do remember it, 

P, Yet it was not poffible that all the 
Parts of the Syftem ; as well the remotett, 
as thofe that lie neareft to him; fhould 

ra enjoy 
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Eighth 


Confrence, EDJoy this Advantage of his Heat and Light 
ve eet: 

MM, It was not: For as the Center of the 
Syftem was the moft proper Place for dif- 
penfing thefe with the greateft Equality, it 
neceflarily follows that, while the Diftance 
from the Center is increafed, the Influence 
of his Rays muft be lefs perceived. ny 

P. Wherefore, though Mercury, which 
is next to the Sun, and perhaps Venus the 
fecond from him, fufficiently enjoy this kind- 
ly Influence from his direét Rays; yet our 
Earth, which lies at a greater Diftance, hath 
a Moon to attend it: And it is by her throw- 
ing back on the Earth his reflected Splendor, 
that we enjoy the Light of the Sun more 
ways than one; and our Nights, efpecially 
in the Winter Seafon, borrow a fecondary 
fort of Day from the Orb of the Moon. 

M. I have often indeed admired the 
Difference of the Winter and Summer /u// 
Moons: When the Nights are long, the full 
Moon mounts high in the Heavens, and 
fheds a ftrong Light ; but in the Summer 
Months fhe creeps dimly among the Clouds 
and Vapours near the Horizon: The Reafon 
of which, I think, is not difficult to be 
found out. : 


P. It 
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P, Jt is rather neceffary it fhould be fo; , Bish : 


but to proceed: As ‘fupiter is much farther ens 
removed from the Focus of the Syftem (if we 
may fo call the Sun) four Moons roll about 
him, which, by their quick Revolutions, 
varioufly illuminate the Hemifphere of that 
Planet turned from the Solar Rays, and 
pleafantly diverfify his Nights, though other- 
wife remarkably fhort. For (if we might 
call the Revolutions of thofe Satellites by the 
Name of Months, as we do thofe of our 
Moon) fome of the Months in Supzter are 
not fo long as two Days with us, confifting 
of but about forty-two Hours; others of 
_ them are lefs than four of our Days, and the 
longeft of them, which contains forty of the 
Days in Fupiter, is hardly equal to feven- 
teen Days with us. Whence fome or other 
of thefe Moons mutt either be in the Oppo- 
fition, and fhine with full Luftre, or in the 
Conjunction, or in the Quadratures, almoft 
every night. JBefides, thefe Moons, by 
their manifold Echpfes (while they fre- 
quently dip into the Shadow of their Pri- 
mary, often obfcure the whole Body of the 
Sun, and fometimes intercept the Light of 
one another) afford a moft entertaining 
Profpect, and inftru€tive Phenomena to the 
ae Inhabitants 
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Inhabitants of that Planet, if any fuch there 
be. 

M. This is really a noble, and (if I may 
fo fay) an expenfive Contrivance for reflect= 
ing the Solar Rays on all the Parts of this 
large Planet: Though he does not enjoy fo 
{trong a Light as our Earth; yet I perceive 
he hath a far more delightful Variety of | 
Splendor. 

P. This Apparatus, Matho, for reflecting 
the Light on all the Parts of the Primary 
Planet, is the more curious, if we confider 
that at great Diftances from Fupiter’s Equa- 


tor the lower Moons cannot be feen; the 


Curvature of his Surface intercepting them 
from the Spectator’s Eye: Therefore the 
other Moons are raifed above thefe, to give 
Light (as it would appear) to thofe in greater 
Latitudes. 

M. That feems really to be the Defign. 


CVI. P. The Contrivance is ftill heighten- 
ed when we come to Saturn, the remotett 
of the Planets. He hath five Moons con- 
ftantly rolling round him, which varioufly 
throw in the borrowed Light of the Sun on 
his diftant Orb: And many fuppofe, becaufe 
of the large Interval between the fourth and 


cae fifth, 
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fifth, that there is a fixth revolving there; .f2rr., 


though the Telefcope has not yet been able \~o—~ 
to difcover it. Thefe, efpecially the four 
innermoft, refemble Fupzter’s Moons in the 
Smallnefs of their Diftance from their Prima- 
H and Quicknefs of their Revolutions about 
Therefore they diverfify Saturn’s Nights 
(which in all Probability are likewife but 
fhort) with various and beautiful Appearances 
of the fame Nature as in Fupiter. But be- 
fides all this, he is furrounded with that 
fublime and ftupendous Arch, which we 
mentioned elfewhere; and to which nothing 
is found equal, or like, in all Nature, fo far 
- as Mortals hitherto know. What a grand 
and noble Sight muft it be, to behold in the 
Night time, fuch a lofty refplendent Arch, 
rifing from the Horizon on each Side, and 
{tretching up to the Heavens ; which, as the 
Diftance from it increafes, feems the more 
auguit and ftately! ‘This prodigious Aznulus 
itfelf probably turns round on its Axis; for 
it is reafonable to fuppofe that no Body in 
Nature, fitted for fuch a Motion, is without 
it. ‘Thus the Shadow of the interior Planet, 
which always falls on one of the Sides of this 
_ Ring, when the Sun has a Declination to 
Fa either 
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either Tropick, muft foon be removed, and 
the Light of the Sun reftor’d. | 

M, Let me afk you, Does the Plane of 
this Ring fall in with Saturn’s Equator? 

P. It does. 

M. Then Teafily conceive that the Sha- 
dow of Saturn mutt be projected on that Side 
of it, towards which the Sun declines. Pray 
go on. Thefe Appearances are new and 
fingular, as if one were inventing fomething 
to amufe the Fancy. 

P. It is not eafy to reckon up the tial | 
different Appearances which this mighty 
vaulted Body muft make to the different Parts 
of the Planet ; or rather to a Spectator there 
refiding. At fome Times of Saturn’s Year, 
and in certain Latitudes from his Equator, it 


_eclipfes the Sun every Noon, as he declines 


more or lefs to the oppofite Side. And tho’ 
the Duration of thefe Eclipfes be full vary- 
ing, yet they can never laft long, if the diur- 
nal Rotation of the Planet on its Axis be as 
quick as that of Fuprter. 

_ M. Pray how far is the inner Edge of the 
Ring diftant from the Body of Saturn? 

P., About fix or feven times the Semi- 
diameter of our Earth ; and they reckon the 
Ring itfelf to be as Ca 

M, Then 
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M. Then I conceive, methinks, fince the , Fett 

Plane of the Ring falls in with Saturn’s wuygud 
Equator, and fince there is fo large a Space 
open between it and the Body of the Planet, 
that in fome Places where it is Winter, and 
the Sun declines to the oppofite ‘Tropick, he 
muft appear under the Riug at Mid-day, 
fhining through between it and the Body of 
the Planet : And contrarily, in Places more 
remote from the Equator, the upper Part of 
the Ring muft eclipfe him at Noon-day : 
And that thefe meridian Splendors and E- 
-clipfes mutt ftill extend farther towards either 
Pole, the farther the Sun declines to the op~ 
pofite Side. For if the Arch of a Bridge 
lay South and North, the Light below and 
Shadow above muft become fhorter or 
longer, as the Sun rofe higher in the Morn- 
ing, or defcended lower towards the Weft in 
the Evening. 

P. 'This is indeed finely imagined! 

M. Since thefe things are fo, I am en- 
tirely for a diurnal Rotation of Saturn on 
his Axis; otherwife thefe Eclipfes would 
laft, I prefume, for fome of our Years, 
But pray what can the Defign of this ex- 
traordinary Contrivance be? 


P. Alas! 
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ott. -P. Alas! Matho, this 1s what I am not 
iway~ able to tell you. The greateft Men have 
hardly attempted this in Conjecture ; and 
thofe, who have ventured to make Suppofi- 
tions, have talked rather as if they had been 
thinking of the Ruins of fome decayed Fa- 
brick, than the Works of an Almighty Being: 
From all Appearances it feems to be a Work | 
fill in Repair, and anfwering ftill the fame 
Purpofe for which it was originally contrived. 
Thus much only I think we may venture to 
fay, ‘That it was originally defigned for fome 
greater Purpofe than barely to reflect the 
borrowed Light of the Sun on the Globe it 
furrounds: Since during one half of the 
Year in Saturn it intercepts as much Light,. 
as it refle€ts the other. And certainly the 
Purpofe it ferves for, whatever that may be, 

cannot be lefs noble, than the Structure itfelf 
is ftrange and fingular. , 
MM. How comes it then, Phzlon, that we 
fhould fo ardently defire the Knowledge of 
Things which are without our Reach? Are 
thofe Defires unreafonable? or is the Ac- 
complifhment of them only impoffible? If 
the Defires themfelves are unreafonable, why 
fhould they be fo ftrong? If they are not; 
why fhould it be impoffible to gratify them? 
| | P. You 
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P. You afked this before, as a Queftzon, Fishth 


> Conference. 
Matho; and now you urge it as an Objecizon. wy 
In the Purfuit of Knowledge we fhould pro- 
ceed by Degrees and with Attention: Every 
Thing in Time will appear confiftent: We 
cannot difcover the Reafons of Things by 
Precipitance and Impatience. We know not 
all the Wonders in our own Bodies, and 
therefore ought to be the lefs impatient, that 
we know not all Wonders in the Univerfe 
round us. You inferred perfectly well be- 
fore, That we can have no rational Defies, 
but what were defigned to be gratified, 
The Methods of Senfe are not accommo- 
dated to the finifhing our Enquiries, or the 
full Attainment of Knowledge. An Eterni- 
ty of fenfitive Life would be the greateft 
Mifery to a rational Being, and could never 
have been propofed by the Author of the ra~ 
tional Nature. An Eternity of Sloth and 
Inactivity to an adfzve Nature is no lefs 
abfurd. We are fo framed as neceflarily to 
have’ interminable Views; but have not 
enough confidered what would be the con- 
fiftent Employment of interminable Exiftence 
to a rational and adtive Being. The Confi- 
deration of thefe Things would carry us a 
great way, and is foreign to our Purpofe. 

, M. You 
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Eighth M. You affect, I perceive, to talk myfte- 


esac rioufly ; and for all that lunderftand fo much of © 
what you fay as gives me Pleafure: But, to 
leave a Subject you are unwilling to enter up- 


on at prefent, tell me, 


CVII. If the remoter Planets had thofe 
Moons to attend them, in order to compen- — 
fate their Diftance from the Sun, by reflect- 
ing on them his borrowed Splendor ; how 
comes it that Mars has none? He is more 
remote from the Sun than our Earth, which 
notwithftanding hath an Attendant to caft 
upon it this fecondary light. 

P. We cannot be certain that Mars is 
without a Satellite ; the Learned are rather 
of Opinion that he hath one, though it be 
not confpicuous to the Inhabitants of our 
Globe, becaufe of its Smallnefs: For as 
Mars is one of the leaft of the Primary 
Planets, it would be againift the Order of 
Nature, if he carried along with him a larger 
Secondary. And it is the more probable 
that he is not unattended, becaufe his Di- 
ftance from the Earth is greater than the 
Diftance of the Earth from Venus: And 
fome reafonably fuppofe that even Venus too 
hath a Moon attending her, So that if there 

be 
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be Room between the Earth and Venus for .Fiehth 
each to have a Satellite, without difturbing w\~/4 
the one the other, there is ftill more Room 
between the Earth and Mars for this Pur- 
pote. 

M. This feleke of Diftance cannot in- 
deed be for nothing ; nor can we imagine 
that any of the Planets would have been fet 
at greater Diftances from the Héat and Light 
of the Sun, without a weighty Reafon. 

P. A Satellite of this Planet likewife 
_ mutt be more difficult to be obferved, becaufe 
the Secondary of a {mall Primary mutt re- 
volve at a lefs Diftance from it. 

M. If then both Mars and Venus have 
‘Moons attending them, there will be new 
Bodies in our Siitemn: 

_ P. Though as old as the Syftem itfelf, 
they muft be new to us; as Saturn and ‘fu- 
piter’s Moons were, which lay hid from the 
Eyes of Men, through all paft Ages, and 
muift have ftill remained unknown, had not 
the happy Invention of the Telefcope dif- 
covered them, not very many Years ago. 
_ M. At this rate we cannot be certain that 
we know all the Bodies of our own Syftem. 

P. Nothing that concerns the Welfare 
of the Syftem depends on our Knowledge. 

3 The 
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ccighth ~The Ancients thought they knew all the Bo- 
\ay~ dies of the Syftem, when they reckoned but 

eight of feventeen which we know. Never- 
thelefs concerning this Matter I would have 
you conceive thus. The Solar Syftem, 
with refpect to us the Inhabitants of the 
Earth, confifts of thofe Bodies which we can 
perceive: But if a Spectator were to be car- 
ried from oné part of the Sy{tem to another, 
he would lofe Sight of fome Bodies that were 
before confpicuous to him, and others he 
knew nothing of before would come in View. 
Thus were he placed in Saturn, he could 
perceive none of the inferior Planets, except 
Supiter, which would appear to him fo to 
move about the Sun, as Mercury appears to 
do to us; but at a fomewhat greater Diftance: 
SFupiter’s greateft Elongation from the Sun 
appearing there to be about thirty-feven De- 
grees, and Mercury’s here about twenty- 
eight. As to Mars, Venus, or our Earth, 
a Spectator placed in Saturn could never 
know that there were fuch Bodies in Na- 
ture, unlefs he chanced to efpy them like 
dark Spots in the Difk of the Sun, while 
they paffed in their retrograde Motion, be= 
tween that Luminary and his Eye; as we 
fometimes perceive Venus and Mercury. And 
| from, 
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from this accidental View of fuch d/ack ,Henh 
Points in the midft of the Light, he could ew 
not in the leaft conjecture what they were ; 
or that they were Planets carried by the fame _ 
Laws about the Sun, as Saturn himfelf is. 

Yet he would have a glorious Heaven over 
his Head, illuminated with five bright Moons, 
(or fix probably) befides the wonderful pen- 
dulous Arch we {poke of, and the innumera- 
ble Hoft of fixt Stars. ‘The furprifing Phe- 
nomena of thofe nearer Bodies would make 
him look upon Saturn as the moft delight- 
ful Seat in Nature: Nay, when the Specta- 
tor had come down fo far as Supiter, he 
could even there perceive none of the four 
inferior Planets, unlefs by the fame Acci- 
dent as in Saturn, or the Help of better In- 
ventions than have been hitherto difcovered. 
If we fuppofe him affifted with fuch Helps, 
and that he had Skill to make Obfervations, 
he might ftill fee the Train he left behind 
him, but not the noble Appearances they 
made in the wpper Planet: But this could not 
be a Sight for common Eyes, or of daily Ufe. 

M. It muft be fo: For, if we may com- 
pare fmall Things with great, the moft ftate- 
_ lyFabricks fhrink into a diminutive and con- 
fufed Appearance, when we are removed 
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but a few Miles from them; and others we 
did not formerly attend to grow magnifi- 
cent and ftately as we draw near them. 

P. That is the very Cafe here: ‘fupiter 
in the Approach would fwell immentfely to 
the Eye, foas tomake the Grandeur of Sa- 
turn to be quite forgot ; and befides the fzr- 
mament of fixt Stars and the fuperior Planet 
Saturn, the Spectator would here be enter- 
tained anights with four refulgent Moons, 
each appearing much larger than the Sun him- 
felf; whofe different Phafes, nimble Revolu- 
tions, and various, as well as frequent Ec/zp/es, 
would continually afford him rational Amufe- 
ment. : 


_ CVIII. M. Pray proceed; you carry me 
on delightfully through the feveral Parts of 
our Planetary World. Methinks I fee the 
Heaven of “fupiter, or Saturn, much more 
beautiful than what we perceive here in a 
Winter Evening. Thefe radiant Moons, inthe 
Neighbourhood of their Primaries, muft en- 
gage a Spectator there more ftrongly in the 
Contemplation of Celeftial Appearances; and 
in my Opinion make him more eafily ac- 
quainted with the Laws and Principles of 
thefe Motions, than can be done here with us. 

P. Tam 
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P. I am-of the fame Opinion: For Pe ag 
having a compaét Syftem of Planets fo near “~~ 
at Hand, and refiding on a larger Body, 
whofe Semi-diameter bears a great Propor- 
tion to the Diftances of thefe neighbouring 
Moons, he would have great Advantages in 
making Obfervations, and confequently in 
difcovering the fundamental Law of Bodies 
revolving about a Center, by the Compofi- 
tion of a centripetal and projectile Force. 
—But if we fuppofe the Spectator brought 
down to Mars, the Celeftial Appearances 
will have quite changed their Face. He 
would indeed perceive our Earth going be~ 
fore, or following after the Sun, as a Morn- 
ing or Evening Star, after the fame Man- 
ner as we do Venus; though its Elongation 
from the Sun would not be quite fo great; 
and Venus would appear to him, as Mer- 
cury does to us, generally obfcured, to wit, 
by the Neighbourhood and brighter Rays 
of the Sun. But for Mercury, he could 
not get a Sight of that Planet, unlefs he 
efpied him by Accident as a fmall black 
Speck on the Sun’s Difk. And for the like 
Reafon the learned Gregory fuppofes, that 
we the Inhabitants of the Earth cannot be. 
certain, that there is not another primary 
ec Vou, II. G Planet 
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coh. Planet inferior to Mercury himfelf, or be- 
“wy~ tween him andthe Sun. But the Spectator 

in Mars would fee the two fuperior Pla- 
nets, ‘fupiter and Saturn, though without 
their fhining Moons. Whence the Nights 
in this Planet, which are nearly of the 
fame Length as ours about the Equinoxes, 
muft be more dull and languifhing than © 
our Nights about that Time, unlefs he be 
accompanied by a Moon of his own. And 
as a Spectator there could not perceive our 
Moon with lefs Difficulty than the cele- 
brated Caffinz got once or twice a Glimpfe 
of that of Venus; {o it muft be ftill more 
difficult for a Spectator bere to: get a View 
of his Moon, as being lefs, and rolling at 
a lefs Diftance from him. Thus you 
fee, Matho, that the fame Syftem mutt ap- 
pear to confift of very different Bodies, when 
a Spectator is fuppofed to be carried up and 
down through the feveral Parts of it. It 
is no Argument therefore that Bodies which 
make for the Symmetry and Order of the 
Syftem are wanting, becaufe we do not per~ 
ceive them : It is rather probable that there 
are feveral Planets, either primary or fecon- 
| dary, which the Induftry of Mortals hath 
“not yet difcovered ; nor perhaps ever will. 


Who 
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Who before Gallil@o could have fufpected , Fehth, 
that Yupiter had been fo nobly attended ? —v—4 
Or, who would have believed that Saturn 
was accompanied by fuch a Train of Moons, 
before Cafini and Huygens? It is reafon- 
able to think that there are no Cha/ms, or 
wnneceflary vacant Spaces in the Solar Syf 
tem. The difproportionately great Diftance 
between the fourth and fifth of Saturn’s 
Satellites, made the laft mentioned great 
Man fufpeét, that a /fixth Satellite revolved 
in that Space ; or (which is more remark- 
able) that perhaps the uttermoft Satellite 
had other Satellites revolving about it. 

M,. That would be more remarkable in- 
deed, and, I think, paft all Comprehen- 
fion; if a Body revolved about another as 
its Center, and that other about a third as 
its Center, and that ftill about a fourth as 
its Center, who could conceive this Compo- 
fition of circular Motions ! att 

P. What is hardly to be conceived by us 
does not therefore become impoffible to the 
Divine Power, if the Conveniency of the 
Work requires it. 
 M, ‘That is certain. —— | 

P. All thefe fixteen Bodies bathe about 
the Sun almoft in the fame Plane; in the 

G 2 fame 
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oth fame Plane, namely, that which the Earth 


‘=~ moves in: But there are other, and thofe 
more numerous Bodies, which traverfe the. 
Syftem all Manner of Ways, and which are 
likewife reckoned to belong to it. Hence 
you may fee how far we are from being. 
certain how many Bodies belong to our own 
Syftem. 

M. From what you have faid I am Re 
tisfied: For why fhould Bodies be confpi- 
cuous to us, for whofe Ufe mye were not 
originally defigned 3 P | 
_ P. Confider alfo that, if they were con- 
{picuous to us, they Sey not be adapted 
to the Ute Es which they were originally 
defigned: For (as has been faid) it is againtt. 
the Order of Nature, that a Secondary 
fhould be equal, or nearly equal, to its 
Primary. 

.. M4. I remember ftill the Mc-Stone re- 
volving about the Pebd/e, and perceive it is 
mere Unfkilfulnefs to imagine that the Se- 
condaries of other Planets might have been 
confpicuous to us. I would gladly know 
what thofe other Bodies are you mentioned 
juft now ; but firft let me afk, 


CIX. When 
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CIX. Why is it neceffary that _ Satel- WAY 
lite of a {mall Planet fhould ghia fo 
near it? 

P. I expected to have heaed the Reafon 
of this from you. 

M. By this gentle Reprimand I find I have 
been inattentive to the Confequences of what 
has been already faid. The Reafon feems 
to be, that a fmall Planet muft have its 
attractive Force but weak, according to the 
Quantity of Matter it contains; and the 
Limit of equal Attraction betwixt it and 
the Sun at a fmall Diftance from it. This 
_ will confine its Satellite to a narrow Orbit. 
, P. Could a Satellite revolve about its 
Primary at the Extremity of that Limit ; 
or would it in that Cafe be equally, or 
nearly equally attracted to the central Body, 
in all Parts of its Orbit ? 

M. If we could fuppofe that the Satel- 
lite revolved near, or at this utmoft Limit; 
in its oppofition to the Sun, it would be at- 
tracted with more than all the Force of the 
central Body, the Sun’s Aétion there con- 
{piring ; and in the Conjunction, it would 
be drawn with no Force at all; the con- 
ey Actions of the Sun and primary Pla- 
ne G 32, net 
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net there fufpending each other. And this 


teeny miuft prevent its revolving about a Center in 


any Manner; as it was in the Suppofition 
we made at our laft Meeting, where the 
lower Body was attracted by that above it, 
as ftrongly the one Way, as the parallel 
Forces impelled it the other. Whence it 
appears to me that a Satellite, in Order to 
revolve about its Primary with tolerable 
Regularity, muft be placed a good Way 
within this Limit; that the Inequality of 
Attraction, in the Oppofition and Conjundti- 
on, (which muft ftill be fomething) may 
have the lefs fenfible Effect. 

P, What you fay is ftrongly confirmed 
by confidering the Syftems of Saturn and 
“fupiter. All the Satellites in each of thefe 
roll at a vaft Diftance within the Limits of” 
equal Attraction between the Sun and their 
Primaries. This is obfervable in their quick 
Revolutions, 

M. Tvemember you faid, the innermoft 
of Fupiter’s Satellites revolyes about him in 
42 Hours. 

P. And a half. 

M. At what Diftance? 

P. At a Diftance from him nearly as 
great as our Moon is from the Earth ; up- 
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on the Suppofition that the Sun’s Diftance Qf eh. 
from us is about 21000 Semi-diameters of -—v—~ 
the Earth. 

M. In what Time fhould it revolve a- 
bout him at the Limit of equal Attrac- 
tion? 

P. It could not revolve at fuch a Dif- 
tance, by what you obferved juft now: 
But fuppofing it to revolve at 80 Semi-di- 
ameters of the Earth within that Limit, it 
could not finifh a Period about ‘fupzter in 
lefs than 700 Days, or near two whole 
Nears. - 

M. There is a great Difference indeed 
between 42 Hours and a half, and 700 
Days. The Light of it at fuch a Diftance 
muft be greatly diminifhed, I prefume. 

P. It would appear thére perhaps but as 
a faint Glow-Worm in the Sky, hardly af- 
fording the 2gooth Part of the Light 
which it fhews him at prefent. 

M. This is fuch a Light, I fuppofe, as 
a Candle would give at 2 or 300 Paces in 
a dark Night. 

P. Here isa Figure, Matho, of Fupi- 
ter and his four Moons, at these propor- 
tional Diftances from fale and this Arch 
out here at the Extremity of the Paper, 

G 4 fhews 
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ont  fhews the Limit of equal AttraCtion between 


ye him and -the.Sun. 

M. I fee it is a vaft Way without the 
Orbit of his utmoft Satellite: 

P. It is diftant from the Center of Fu- 
piter about 159 of his Diameters ; where- 
as his utmoft Satellite is hardly 13 Diame- 
ters from his Center. 

. M. Iam not only convinced in Reafort 

but this fhews me in Fact too, that the fe- 

condary Planets muft revolve a confiderable 

Way within the Limit of equal Attraction 

between the Sun and their Primaries, in 

Order to move with no fenfible Difturbance. 
But at what Diitance might a Secon+ 
dary revolve about Venus, or Mars, fince 
it is fuppofed that each of thefe has a Sa- 
tellite to attend it? 

P. It 1s not fo eafy to give a pofitive 
Anfwer here, as we know not what Pfo- 
portion the Quantity of Matter in either of 
thefe Planets bears to that in the Sun ; for 
from the Quantity of Matter and Diftance 
given, it is eafy to determine the Point be~ 
tween any two Bodies, where their attrac- 
tive Forces will be equal, 

M, Yet I fhould think a probable Con- — 
jecture might be made, if we knew the 

3 Magnis 
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Magnitude of Venus or Mars, with Refpect cone 
‘to the Earth;  fince it feems the: Propor- warw 
tion between the Quantities of Matter in 
the Earth and Sun:can be affigned, | 

_~. By that Means perhaps: ‘we might 
come pretty near the Truth. °° 

M. Is Venus lefs or yRigae than our 
Earth? 

P.°Her Fiimewid is. fomewhat lets: ac= 
cording to the moft authentick Obferva- 
tions: But as the Bodies nearer the Sun are 
reckoned more denfe than thofe’ farther re- 
moved from him, we may fuppofe that the 
contains thé fame Quantity of Matter that 
the Earth does. And then the Point; where 
the Sun’s Force and hers would fufpend 
each other, muft fall about 31, 5 Semi- 
diameters of the Earth from her Center, 

M. But a Satellite could not revolve a- 
bout her at that Diftance: 

P; Nor a good Way nearer, without 
great Difturbance from the Inequality of 
Attractions in the Oppofition and Conjunc- 
tion. And though we fhould fuppofe a 
Satellite to move about her at 22 or 23 Se~ 
mi-diameter’s Diftance.; it could not appear 
to us farther removed from her than 12 or 
13: Minutes: But in all Probability it is 

} placed 
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cauehth | placed much nearer to her. What Cafini 
war faw was not above two thirds of Venus’s 
own Diameter diftant from her; and very 
{mall, though well ‘defined. 
~M. itis no Wonder that fuch a {mall 
Satellite, fo near its Primary, fhould efcaps 
Obfervation. | 
P. As to Mars, the Quantities of Mat- : 
ter in the Earth and him, {fhould be as 5, 
6 and 1, according to their Diameters, 
which are nearly as 8 and 4, 5: But as 
the Earth is a little denfer, it may be fup- 
pofed to contain fix Times the Matter in 
Mars. . And in this Cafe, the Limit of e- 
qual AttraGtion between the Sun and him 
will be 27 Semi-diameters of the Earth 
from his Center; fo that, if we fuppofe a 
Satellite to toll about him at 18: Semi-dia- 
meters Diftance, it could not appear farther — 
diftant from his Center than fix Minutes. 
But if it revolved at 3 or 4 Semi-diameters 
Diftance only, which no Body will deny — 
to be poffible, and is much more probable — 
(if we confider the innermoft Satellites of 
Fupiter and Saturn,) that it might afford — 
him the greater Light, and perform its Re- 
volutions the fooner; it could not appear 
2 Minutes diftant from him. - Add to this 
the 


Cofmotheoria Puerilis. ca 


the proportional Smallnefs of fuch a Satel- fete 
lite, and it will be found almoft impracti- yw 
cable to difcover it. Now if it be but on- 

ly poffible that, though this Planet had a 
Satellite, it might not be difcovered; there 

is no Reafon for concluding, becaufe no 
Satellite is difcovered, that therefore Mars 

has none: And yet this is the only Argu- 

ment for that Conclufion. | 


CX. M. I perceive the Strength of your 
Reafoning very well, and what Probability 
there is that Mars fhould rather have a Sa- 
tellite than be without one. The Confi- 
deration of thefe Things is extremely plea- 
fant; wherefore let me afk you, What 
would be the Confequence, or what Dif- 
ference fhould we feel, if our Moon were 
removed to twice the prefent Diftance from 
us? | 

P. We fhould not then have four /yo- 
gical Months (as they are called) that is, 
four Conjunétions of the Moon with the 
Sun, in the whole Year: Nor fhould we 
ohly be without the pleafing Variety of fhorter 

“Months, but the Moon then could not af- 
ford us above the fourth Part of the Light 
we enjoy from her at prefent. 
Be | M. That 
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Fe tacae' ood _-|M. That would indeed bea very difad-: 
Ay vantageous Change. I have fometimes read a 
fmall Print by the Moon-Shine ; but then I 
imagine the full Moon could not give us more 
Light than now fhe does three or four Days — 
after the Conjunction. How would 
Things be if fhe were carried off from us. 
to four Times the prefent Diftance ? 
P. If the Moon were but at twice the 
prefent Diftance from us, Matho, accord- 
ing to your laft Queftion, fhe could no 
longer revolve round the Earth as a Satel- 
lite; but below it, as an inferior Planet. 
- M. Well, leaving that Confideration. 
.-P, If fhe were at four times the prefent 
Diftance from us, we fhould not have a 
full Moon once ina Year ; nor could the 
then give us above the Lott Part of ot 
Light the affords us at prefent. 
Wi That muit™be™ but™a fielanchem 
State, when our Months would be as long 
as our Year, and our Moon twinkled dim-. 
ly, like a diftant Lamp in the Heavens.— 
But, on the other: Hand, what Advantages 
fhould'we reap. if the Moon were but at 
half the prefent Diftance from us: For, as. 
removing her to ‘a greater Diftance, muft — 
diminifh her Light, and leffen the Frequen- 
dan T cy 
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cy of its Returns; fo bringing her nearer, ,, Pighth 


Conferences, 


us muft have the contrary Effects. 

_ P. It is fo; the Months then would bo 
only about a third Part of our prefent 
Month, and the Moon would give us four 
times more Light than now: But as the 
Tides are occafioned by. the Action of the 
Moon upon the Waters; if fhe were 
brought within’ 30 Semi-diameters of the 
Farth to its Center, the Tides muft {well 
to a prodigious Height. All the low Coun-. 
tries near the Sea-~Coafts would be rendered 
uninhabitable, the Sea for many Miles o- 
verflowing them every Time the Moon 
pafied our Meridian, either above or below. 
Our Tides, which now rife to g or 10, 
Feet, would then fwell to 68, and in ma- 
ny Places to a greater Height. We can 
{carce figure to ourfelves the Impetuofity of 
fuch a Heap of Waters fetting in fuccetiive- 
ly from the Ocean, on the Coafts, and fall- 
ing back with equal Fury. 

M. I conceive in fome Sort; what De- 
vaitation this muft make: As the Mouths 
of, Rivers are on a Level with the Ocean 
into which they flow, the Tides would roll 
far into the Country, and all round muft 
be an inhofpitable Defert, neither Sea nor 
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dry Land, but a Scene of conftant Horror, 


wyrw while the Floods ruthed either the one Way 


ér the other. How much happier then are 
we as Things now are! MaylI afk you after 
this, What would be the Confequence to 
us, if the Moon’s Diftance were but a fourth 
Part of what itis; or if fhe weré within 
fixty thoufand Miles of our Earth? 

P. Perhaps the Tops of the Mountains 
could hardly then afford a fafe Retreat to 
the Inhabitants of the Earth from the tu- 
multuous Sea. I mean it is to be feared, 
that then the Moon would draw the Ocean 
almoft from its Bed, making it wheel round 
the whole Face of the Globe, in two op- 
pofite Tumors, or Mountains of Water, as 
the Earth revolved on its Axis the contrary 
Way. And if this were to be the Cafe, it 
nearly coincides with that terrible Diforder 


we -obferved before, when we fuppofed the ) 


firft Impreffion of the diurnal Rotation made 
upon the folid Part of the Globe; but not 


upon the Waters. Perhaps the Mountains 


themfelves would in Time be dafhed to 
Pieces, or wafhed down by the Fury of the 
rolling Floods, and our Planet Seva toa 
State of Confufion, : ts 


M., I fee 


| 
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M. I fee the Confequences in both Cafes Rett 
are nearly the fame: The not imprefling mw 
the diurnal Rotation on the Waters there, 
and the Moon’s impreffing a contrary Force 
upon them here, muft have had the fame 
Effect. 

P. It is likewife neceflary here to ob- 
ferve, Matho, that the Moon, in all Pro- 
bability, is the largeft Satellite in the Syf- 
tem, in Comparifon of her Primary ; 
it can therefore lefs bear her nearer Ap- 
proach. The Satellites of Fupiter and Sa- 
turn are perhaps larger Bodies than the Earth 
itfelf; but ftill they are much lefs in Re- 
fpect of their primary Planets. Therefore 
their nearer Attraction cannot diforder the 
Fluids of thofe Globes. And upon the 
fame Account a Satellite of Mars, or of 
Venus, muft be extremely little, compared 
with its Primary, in Order to roll about 
thofe leffer Planets at a fmall Diftance. 

M. Iwas going to afk you this very 
Queftion; namely, What would enfue if 
the Satellite were equal to its Primary? 

But you have prevented me. And befides, 
thofe Changes which we think only a Sport 
of the Fancy to imagine, draw deep, I fee, 


in 
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Fighth_ in their Confequences, and affe@ all Na- 


—— ture round us. 

_P. The Reflexion is extremely pertinent. 
If the Primary and Satellite were 
both equal in Magnitude and Denfity, the 
Diftin@tion of Primary and Satellite would 
be loft. .. If their Diftance were the fame 
as at prefent, their periodical Time ought » 
to be fhortened, to increafe their centrifu- 
gal Force; if their periodical Time were 
the fame, their Diftance ought to be en- 
larged to weaken their centripetal. If this 
were the Cafe between the Earth and our 
Moon, and if the prefent Proportion were 
once broke ; we have no Notion on what 
Terms it could be healed again. One Thing 
however is remarkable in, this Suppofition : 
That both of them muft then neceffarily 
revolve about their common.Center of Gra- 
vity, (equally diftant, in that Cafe, from — 
either): without Room for the Exception 
I made a little before. Now apply this to 
the Syftems of Saturx, or “fupiter, where 
there are five or fix Bodies: All thefe, if 
equal, ought to be equally. diftant from their 
common Center of Gravity, and therefore 
difpofed in the Circumference of-a “Circles; 

Ke and 
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and at equal Diftances from each other in , Fish 
that Circumference. Thus rolling round “\e 
that Center, and keeping ftill the fame re- 
lative Situations with Refpect to each other, 
there would be no Difference of periodical 
Months, nor Foundation for that Propor- 
tion between the Squares of the Times and 
Cubes of the Diftances of Bodies moving 
round a Center; which, if I may fo fay, 
is the Key to all our Knowledge of the 
Motions of the celeftial Bodies, Hence 
taking away the Diftinction between Pri- 
mary and Satellite would be of bad Con- 
fequence in many Refpects. 

M. 1 find, becaufe we come into a 
‘World already prepared and habitable, we 
ate not fenfible what Art and Power it re- 
quired to make it fuch as we fee it: But 
from thefe Suppofitions, and their Confe- 
quences, I perceive how many Ways it was 
poffible for a Power and Knowledge lefs than 
infinite, to have mifcarried in this compli- 
cated, mighty Defign, A mere Change of 
Diftance might have made that Moon, 
which now gently moves the Waters of our 
Ocean, and chears our Nights, the Ruin 
ef our Globe: And a Change of Magni- 
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tude, all Things elfe remaining the fame, 
muft foon have fubverted all Nature. 

P, Nothing could better fhew me, Ma- 
tho, that you have a quick Senfe of the 
Subjects we difcourfe upon, than the na- 
tural Obfervations you often make concern- 
ing them, 

M. 1 am younger than you, Péhzlon, 
and it is more natural for me to make thefe 
Obfervations, than for the greateft Philofo- 
pher. 3 

P. What you fay furprifes me; pray 
fhew me how that could be. | 

M. You Men have forgot your firft Pre- 


judices, and think always on the right Side: 


‘Theft Wonders therefore do not affect you 
fo much, When we come into the World, 
and firft begin to turn our Thoughts on the 
sreat Objects round us, we fancy the Con- 
{titution and Frame of Nature muft be ne- 
ceflary : And when we take the firft View 
of it, as the Effeét of Art and Power, and 
fee the Laws obferved in the Contrivance, 
we feel the Oppofition between our Preju- 
dices on the one Side, and the Truth of 
Things on the other, in dll its Force. 

_ P. This feems not to be without Rea- 
fon; but it reflects no great Honour on thofe 

of 
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of riper Years, who either never made thefe Lose 
Obfervations, or have now loft that Senfe of ——=~4 
Things which produces them. 

CXT. But are you not already fatigued in 


purfuing thefe Matters? 


M. Not in the leaft; fomething new- 
always occurs from what we happen to talk 
upon: And now methinks I fee the Rea- 
fon why Fupiter is placed at fuch a Dif- 
tance from Mars, and Saturn from “Fupi- 
ter; as alfo, why the next inferior Planet 
to thefe two ought to have been but fmall. 

P, What do you take to be the Reafon 

of all thefe Things? 

MM. Thofe two huge Bodies, I fuppofe, ° 
with their Train of Satellites, muft by 
their Attraction have difturbed each other, 
had not the Space between them been large 
enough to prevent that Inconvenience : And 
had the next inferior Planet been equal to 
either of them, that muft have increafed 
the Diforder. What you faid a little be- 
fore feems to me extremely reafonable, That 
there can be no Chafims, nor unneceffary va- 
cant Spaces in the Syftem. 

P. Your Conjecture is confirmed by the 
- Obfervation of Aftronomers ; for while 
H 2 thofe 
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cot’. thofe two uppermoft Planets pafs each o- 

tv ther, notwithftanding their great Diftance, 
they are obferved fomewhat to affect each 
other’s Satellites. And had the Planet next 
to them (or indeed any of the inferior 
Planets) been equal to either of thefe, not 
only the upper Parts of the Syftem, but 
the Center itfelf, would have been {fenfible 
of the Difference. When the Planets hap- 
pened all to be on one Side of the Sun, 
and no Balance on the other, Saturn mutt 
have been more difturbed in his Courfe, 
and the central Body itfelf fhaken. | 

M. Then it feems, placing the little 
Planet Mars in the Gap between our Earth 
and “fupiter, as alfo the whole Difpofition 
of the Planets, was not merely arbitrary, 
and indifferent, as is generally thought, 
but the Refult of pre-contrived Order and 
Convenience. 

P. You will perhaps fee more of this 
as you go on. When we have weighed 
Things maturely, and confidered. the Forces 
of the Sun and Planets, according to the 
known Laws of Gravitation; we {hall find 
that this large Interval, which we may 
think employed to little Purpofe, is in the 
main the greateft Frugality of Space. : 

| M. You 
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M. You faid juft now that, were either se 
of two attracting Bodjes made larger, the ww 
periodical Time ought to be fhortened 
to increafe the centrifugal Force; or the 
Diftance between the two Bodies ought to 
be widened to weaken the centripetal : 
Now, though you have already told me 
fomething concerning the Law of the cen- 
tripetal or attracting Force; yet pray re- 
fume the whole Matter, an lead me into 
it ina familiar way, if poffible. 

P. Good Matho, you are like to cut out 
more Work for us bbdh: I’m afraid, either 
of us will be able to go through. 

M. Enough of your Art, Phrlon, you 
have already, by your pretended Difficul- 
ties, {crewed my Curiofity to the greateft. 
Height. 

P. I would do every Thing to oblige 
you, except fpoiling a noble Subje@t, and 
making it more intricate, through my Want 
of Ability to communicate it to you eafily : 
But fince it muft be fo, let me firft ob- 
ferve to you, that I thall be better able to 
explain thefe Particulars by bringing Exam- 
ples, than by fhewing you the Reafons of 
them from Nature. 


4 _ MM. Withous 
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ceetth= = MM. Without apologizing for yourfelf, — 
wy~ that is the fitteft Method to be taken with 
mie. 
P. 'The centripetal Force, you remem- 
ber, is the immediate Work of the Deity ; . 
and though he might have appointed other 
various Laws according to which Bodies 
might have gravitated to each other, yet — 
this is the Law which for wife Reafons he 
has made to obtain, That the Gravitation 
between two Bodies fhould always be inverfe- 
ly as the Squares of their Diftances from — 
each other, 7 
_ M. This I remember; but let me ap- 
ply it to the feveral Suppofitions we made 
before concerning our Moon, that the Thing 
may become more obvious. If thes 
Moon had been at half the prefent Diftance 
from the Earth, fhe muft have been at- 
tracted four Times as siete by at, .as@ 
now? 
P. Certainly. i 
MM. And then you fay her periodical 
Time muft have been but about a third 
Part of our prefent Month, in Order to in- 
creafe her centrifugal Force, and prevent 
her being drawn down to the Earth? 


Rome 
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P. It is fo; our Month then would 
have been, to our Month now, as 1 to 2, 


828. 
M,. And her Celerity then muft have 


been greater? 
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P. Without Doubt; as fhe performed’ 


near three Revolutions for one, and but at 
half the Diftance: 

M, Again, had the Moon been ie at a 
fourth Part the prefent Diftance from us, 


fhe muft have been attracted fixteen Times _ 


as {trongly as now? 
P. You are right. 


M. And our Month then mutt till have 


been fhorter ? 

P. It mutt have been juft an siatith Part 
of our prefent Month. 

M. And therefore her Velocity mutt 
have been greater, to give her more centri- 
fugal Force ? 

P. Unqueftionably ; for having fixteen 


Times more centripetal Force, her centri- | 


fugal Force ought to be increaféd equally, 
to prevent her being brought nearer the 
Earth... 

M. On the other Hand, had the Moon 
been at twice the prefent Diftance from the 
Earth, it muft have attracted her but with a 

H 4 fourth 
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opehth fourth Part of the Force it does now; and 

Keay? we could not have then had four fynodical 
Months (as you called them) in the whole 
Year; or her Celerity muft have been lefs, 
to weaken her centrifugal Force, and bring 
it alfo to be a fourth Part of the former. 

P. In all this you are extremely right. 

M. And had fhe been four times farther 
removed from us, fhe muft have been at- 
tracted but witha fixteenth part of the prefent 
Force ; in which Cafe we could not have 
had a full Moon once ina Year; and her - 
Celerity muft have been fo diminifhed, as 
to leave her but a fixteenth part likewife of 
her former centrifugal Force. 

P. You remember the Cafe very well, 
and conclude very rightly. i 

M.. From hence then it follows that, as 
Change of Diftance from the attracting Body 
changes the centripetal Force ; fo changing 
the Velocity of the revolving Body changes 
the centrifugal, 

P. It mutt of Neceflity. 

MM. But as the centripetal Force is in- 
ereafed or diminifhed, inverfely as the Squares 
of the Diftances; is not the centrifugal Force 
alfo increafed or diminifhed in a certain re~_ 
gular manner? 

Rote 
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M. Now indeed I call to Mind the In- Sygad 


{tance of the Stone whirled round in a Sling, 
when you told me that the centrifugal Force 
was changed in a very regular manner. 

P. You call to Mind that Particular very 
opportunely. 

M. Pray then fhew me after what Pro- 
~ portion it becomes greater or lefs; for I per- 
ceive, if weknewthat, we might underftand 
how it is that the two Forces balance each 
other; fo that a Planet is neither drawn down 
to the central Body, nor flies out from it. 


CXIl, P. Here you muft know that, 


though the Law of the centripetal Force be 

arbitrary, and might have been different 
from what it is, had it fo pleafed the Crea- 
tor; the centrifugal Force, on the contrary, 
rifes from a Neceflity of Nature; or, to 
exprefs it more juftly, from the Refiftance 
of Matter, by which a Body always tends 
to move on in a ftraight Line. 

M. We talk’d of this long ago, when we 
firft confidered the circular Motions of the 
Planets. 

P. Hence therefore a Body muft refift 
being put out of its Direction (that is, it 

y mutt 
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cht muft exert a centrifugal Force) not only ac- 
Wwy~ cording to the Celerity with which it is car- 

ried round; but alfo by fo much the oftner 
as it is drawn out of its Direction by the. 
centripetal Force in the fame Time, or hin- 
dered from going on in a ftraight Line. 

M. This feems plain; it muft refift each 
Time it is pulled in, as it were, towards 
the Center; and if a Body is, by a repeated 
attractive impulfe, four or five times drawn 
inward from its projectile Direction, in the 
fame Time that another is but once diverted — 
from that Direction, their Celerities being 
the fame, it muft have four or five times the 
centrifugal Force of the other.. .However 
as the centrifugal Force here depends on two 
different Caufes, pray fpeak of them fepa- 
rately, that I may the more clearly con- 
ceive what Share each has in producing the 
Effect. | : 

P. With all my Heart. Let us therefore _ 
fuppofe that another Moon, at a four times 
greater Diftance than ours, were carriedround 
the Earth in the fame Time; and then tell me 
what Celerity fhe muft have, with refpect 
to the interior Moon? 


M. Four 
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M. Four times a greater Celerity; be- (cg. 


caufe fhe moves round a four times larger —y™ 
Circle in the fame Time. 

P. The Periphery of it is certainly four 
times longer. — 

M. That is what I meant; for the circy- 
Jar Space itfelf is fixteen times larger. 

P. Therefore as fhe moves with four times 
a greater Celerity, fhe muft have four times 

a greater centrifugal Force; for fhe has four 
times a ftronger T endency t to. g0°0n in 2 
ftraight Line. 

M. This I think I conceive: and if her 
Orbit were only twice as wide, fhe would 
have but twice the centrifugal Force of the 
inner Moon, becaufe but twice her Celerity, 
For I fappote there are as many Deviations 
from moving on in a ftraight Line, in the 
Circumference of a lefs Circle, as in that of 
a greater. 

P. Certainly; becaufe the leaft returns 
back upon itfelf, as well as the greateft, And 
if you conceive a Compafs fo contrived, as 
to defcribe two concentrical Circles at once; 
like Parts of both Circkes require an equal 
turning round of the Compafs ; and there- 
fore equally deviate from ftraight Lines. _ 


M, Thus 
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M. So far I underftand then; when 
two Bodies revolve about a Center in the 
fame Time, and there is no Difference ex- 
cept in the Celerity, or Widenefs of their - 
Orbits, their centrifugal Forces will be as 
their Celerities. This likewife is the Cafe 
when we fuppofe the Earth to revolve about 
the Sun at a greater, or lefs Diftance, ftill © 
in the fame Time: The centrifugal Force, 
and therefore the centripetal, is always as the 
Earth’s Celerity in its Orbit, or as its Diftance 
from the Sun. | 

P. The Application 1s very sta But 
to come to the fecond Caufe of the Increafe 
of centrifugal Force; fuppofe now that more 
Revolutions of the inner Moon were per- 
formed in the fame Time: and the Reckon- 
tag will become different. 

M, Give me an Example. 

P. If the inner Moon, inftead of one 
Revolution, performed two in the fame 
- 'Fime;, what Celerity muft the have? 

M, Twice her former Celerity; that is, 
half the Celerity of the exterior Moon. 

P, And how often would the be retracted 
from going on ina ftraight Line, in thefe two 
Revolutions ? 


M, Twice 
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M. Twice as often certainly, as in one Fst 
Revolution. wy 

P. Join the Effects of thefe two differ- 
ent Caufes together, and then tell me what 
her centrifugal Force will be? 

M. Give me Time to confider this, 
In her two Periods fhe is twice as often re- 
tracted from going on ina ftraight Line, as 
in one; or twice as often refifts being turned 
out of that Dire€tion; and at cach time with 
double the Force, becaufe with double the 
Celerity: Therefore her centrifugal 
Force 1s twice double, or quadruple of what 
wes, 

P. It is juftly enough reafoned, Matho; 
but could you not make ita little plainer ? 

M. (underftand the Thing, but have not 
a Command of Words.—Twice the Num- 
ber of Retractions in the fame Time will 
make the Body refift twice as much being 
put out of its Direction, or exert a double 
centrifugal Force in the fame Time; and 
double the Celerity will make it double of 
this Double. 

P. This will indeed thew that in the 
whole Time of the two Revolutions, the 
Body exerts a quadruple centrifugal Force, 
of what it does when it performs but one 

3 Reyolutign 
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coighth Revolution in that Time: But how will it 
\ayr~ fhew that the Body exerts a quadruple cen- 

trifugal Force in any Inftant of that Time ? 

M. Since the Body moves equally in its 
Orbit, or does not exert more Force in one 
Part than another; divide the Time into any 
Number of Inftants you pleafe, and the 
whole Sum of the centrifugal Force into as _ 
many Parts; and {till the centrifugal Force 
in any Inftant, when the Body performs two 
Revolutions, will be quadruple the centrifugal 
Force in the like Inftant when it performs 
but one, | 

P. Iperceive now you underftand the Mat- 
ter thoroughly; nor is the Argument different 
on any other Suppofition: If the inner Moon 
is carried three times round inftead of once, 
fhe muft move with thrice the Velocity, and 
exert her Tendency of going on in a ftrait 
Line thrice as often; that is, fhe muft ex- 
ert thrice the triple of her firft centrifugal 
Force in the fame Time: Or her centrifugal 
Force is now nine times greater than it 
was. 

M,. Or if fhe performed four Revolutions 
for one, fhe muft exert four times as often 
her centrifugal Tendency, with four times 
the Celerity ; ; or have four times the Qua- 

druple 
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the centrifugal Force here increafes with the ve 
Squares of the Number of Revolutions per- 
formed in the fame Time. 

P. That indeed is the Law, refulting, 
you fee, from the Inertia, or Inactivity of 
Matter. 

M. But a Body revolving about anoles 
muft either be drawn nearer to it, or carried 
farther from it, unlefs thefe two Forces, the 
centrifugal and centripetal, balance each 
other. : 

P. aemutt: 

M. What Method can there be then of 
bringing them to an Equilibrium ; fince the 
one Force is arbitrary, and the other the 
neceffary Effect of the Inertia of Matter ? 

P. A Method of accomplifhing his De- 
figns can never be wanting to the Deity: It 
is from bringing thefe Forces to an Equili- 
brium, Matho, according to the different 
Diftances of the Planets from the central 
Bodies, that the beautiful Proportion flows, 
which we have fo often {poke of, between 
the Cubes of the Diftances, and Squares of 
the periodick Times. 


CX. /. Since 
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CXIII. 1. Since therefore we have fal- 
len fo naturally into this Subject, pray take 
the Trouble to thew me how this Proportion 
refults from bringing thefe contrary Forces 
to an Equality: For the Explication feems | 
to follow eafily from what we have already 
faid. 

P. It does indeed; nor fhould I think it 
a Trouble: But ferioufly I am afraid that 
fo many new things will be apt to confound 
each other in your Memory. 

M. Their Connexions and Dependance © 
rather will bring them back in Order. Only 
go on in the fame plain Method, and by the 
Help of Examples: This makes the abftract 
Reafoning more palpable, and hence the 
Things will ftick better with me. ; 

P. Well, fince you will have it fo, let us 
keep ftill to our two Moons, the one at four 
times a greater Diftance from the Earth than 
the other ; and if both revolved about it inthe 
fame Time, in what Proportion fhould their 
centrifugal Forces be ? 

M. The centrifugal Force of the more 
remote, as was faid juft now, mutft be four 
times greater than that of the nearer; as 
having four times the Celerity, and but once 


the 
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the Number of Deviations from the projeétile cnt 
Direétion. 

P. And in what Pr oportion fhould their 
centripetal Forces be? 

M. Stay a little till I recolleét. ——— The 
centripetal Force becomes greater, as the 
Square of the Diftance becomes lefs. 
It is fo. The centripetal Force of the in- 
ner Moon, Philon, thould be fixteen times 
greater than that of the other. | 

P. If then we fuppofe that thefe Forces are 
equal in the exterior Moon, what Difference 
will there be between them in the mearer 2 

M. Stay a little The inner Moon 
hath fixteen times a greater centripetal Force, 
and only the fourth Part of the centrifugal. 
Blefs me! How foon muft fhe be drawn 
down to the Earth! She has only the 
fixty-fourth Part of the centrifugal Force 
which fhe ought to have, that it may ba= 
lance the centripetal, and keep her moving 
in a Circle about the Earth. 

P. Explain this Point a little more di- 
ftinctly, if you can. 

M. Thefe two Forces aré equal in the 
exterior Moon: But the centripetal Force 
of the zearer is fixteen times greater than 
the ove of them, and the centrifugal Force 

Vou, Ul. I only 
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only a fourth Part of the other. Wherefore 


w—v™~™ it is plain that this laft Force muft be fixty-_ 


four times greater than it is (that is, fixteen 
times greater alfo than the centrifugal Force 
of the exterior Moon) that it may balance 
its contrary centripetal Force. 

P. You have now made it plain enough: 
But how is her centrifugal Force to be in- . 
creafed, that it may become fixty-four times 
greater than it is? 

M. Give mea little Time to think of it: 
This is pretty crabbed Work for a Beginner, 
———The centrifugal Force is increafed with 
the Square of the Number of Revolutions 
performed in the fame Time. That 
Square ought to be fixty-four — Therefore 
the Number of Revolutions ought to be 
eight — I’m fure this is right enough.— 
Now; Péilon, if the inner Moon performs 
eight Revolutions, while the outer Moon 
performs one, fhe muft have her centrifugal 
Force equal to her centripetal, and neither 
be drawn down to the Earth, nor carried 
off from it, but return always in the fame 
Track, 

P. Notably done, Matho! You have be- 
haved like a Hero! 


M, Tam 
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M. lam glad of it; but here a Difficulty , 


feems to occur. 

P. What is it? 

M. If one Revolution of this exterior 
Moon were only equal to eight Revolutions 
of ours, fhe muft certainly be in Conjunéii- 
on with the Sun in lefs Time than a Year: 
And you feemed to fay the contrary when I 
afked you, What Difference there would be, 
if the Moon were at four times the prefent 
Diftance from the Earth? 


P. There is no Difficulty in this Cafe, 


Matho: For though the periodical Month 
of a Moon at four times the Diftance of ours 
- fhould confift of about 218 Days; yet 327 
Days more ought to pafs, before fhe could 
again overtake the Sun, or get between the 
Earth and him. Becaufe the Earth in the 
Interim muft have moved a great way for- 
ward in its annual Courfe round the Sun : 
‘And it would not be enough for the Moon 
to come oppofite to the Point where the laft 
Conjunction happened ; fhe muft ftill move 
forward, ’till the get between the Earth and 
Sun again. Here her fynodical Month thete- 
fore fhould be more than twice as long as 
her periodical; and confifting of about 545 
| I2 Days, 


Irs 
Eighth - 
onferences 


116 MATH O: or, The 


(ht Days, two Lunations would hardly happen 


Sev—=" in three Years. 

M. I have fome Notion of this: The 
periodical and fynodical Month would al- 
ways be equal, if the Earth ftood ftill: 
But as the Earth moves, the Moon has fo 
much more to run over, after her periodical _ 
Month is finifhed. | _ 
_ £P. It is fo; and at prefent the fynodical © 
Month is about two Days longer than the 
periodical. 

M. Well, to return; 


CXIV. Let me confider what I have done, 
or how the Proportion between the Squares 
of the periodick Times and Cubes of the 
Diftances appears from this Number of Re- 
volutions. 

P. You fee the Diftance of the interior 
Moon is 1, and of the exterior 4. 

M. Right. 

P. The Cubes of thefe are 1, and 64. 

M, They are. 

_ £P. The periodick time of the interior 
Moon is 1, and of the exterior 8. 

M. Certainly ; fince the one is eight 

times the other. 


P. But 
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P. But the Squares of thefe are likewife 
rand 64. © 

M. O Philon! You have made me hap- 
_ py! For it was the Height of all my Wifhes 
(if I may fay fo) to underftand this; and 
now I do underftand it. This is not only an 
Example of the Proportion; but it fhews 
_ from the Nature of Things, how thefe Mo- 
tions muft be in this Proportion. 

P. This is the Law, Matho, which ob- 

tains in the Motions of all the Primary Pla- 
nets round the Sun; and alfo in the Motions 
of all the Secondaries round the fame Pri- 
mary. 
_ MM. I remember you told me that they 
who placed the Earth in the Center of the 
‘Syftem, and fuppofed the Sun to revolve 
about it, in the fourth Place (namely, above 
the Moon, Mercury and Venus) confounded 
this beautiful Law of the planetary Mo- 
tions. 

P. They do Violence to Nature itfelf; 
fince the centrifugal Force, or the Refiftance 
of Matter on which it depends, is ftubborn 
and unyielding: For, let us fuppofe that 
the Diftance of the Sun from us was but 

12000 Semi-diameters of the Earth, or 200 
times the Diftance of the Moon; and then 
: Ps: the. 
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oo the Cubes of their Diftances will be 8000000 


tory and 1: The Square-Roots of which Num- 

bers are 2828 and 1, Sothat the periodi- 

cal Time of the Sun ought to be 2828 times 

that of the Moon; That is, either our pre~ 

fent Year ought to contain 2828 Revoluti- 

ons of the Moon, each confifting of about 

three Hours, fix Minutes; or our prefent — 
periodical Month ought to be but the 282 8th 

Part of the Year; whence one Revolution 

of the Sun would be equal to 211 of our 


prefent Years, Either of which is mon- 


ftrous, 

M. 'Thofe Philofophers are as far wrong 
in this Refpect, it feems, as in fuppofing 
that fuch a {mall Body as the Earth could 
refit the attractive Force of the Sun and 
Planets, without being drawn from its 
Place, 

P, They might eafily be excufed, Matho, 
in not difcovering this Law of the celeftial 
Motions; but not to own the Miftake they 
were under, after it was difcovered, is fome- 
thing worfe than Ignorance. _ 

MM. Pray give me another Example of this 
Proportion, that I may apply the. fame 
Reafoning to Bodies revolving at other Di- 
‘ftances, 


Daas Suppote 
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P. Suppofe two Planets revolving about Zh 
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the Sun, the one 5 times more remote from “~™ 
him than the other, which is nearly the 
— Cafe between Yupiter and our Earth; and 

then — : 

M. Permit me to goon with the Argu- 
ment my felf. — The Earth, being but at a 
fifth Part the Diftance, will have 25 times 
_ more centripetal Force than ‘fupiter ; and, 
if they had performed their Revolutions in 
the fame Time, it muft have had but a fifth 
Part his centrifugal Force. Therefore, if 
we fuppofe thefe two Forces to balance each 
other in “fupiter ; when the Earth has got 
five times more centrifugal Force than it 
hath, it will ftill have but the centrifugal 
Force in Fupiter, or the 2 sth Part of what 
it fhould have, that its centrifugal Force, as 
well as centripetal, may be 25 times that ; 
in ‘fupiter, and confequently the one balance 
the other. 

P. You exprefs the Matter very clearly: 
Go on. 

M. Since the Earth muft have 12 5 times 
more centrifugal Force than it has, that 
Number 125 muft be the Square of the 
Number of Revolutions which it performs 
in the fame Time that ‘Yupiter performs one; 

4 or 
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Cone OF it muft perform fome more than eleven 


temye? Revolutions for “Fupiter’s one; for 121 Is 
the Square of 11. | 
P. The Square-Root of 125 is 11, and 
about two tenths. 
M. Then the Diftances being 1 and s, — 
the Cubes of thefe are 1 and 125; andthe © 
Times being 1 and 11,2; the Squares of - 
thefe are likewife 1 and 1265. ; 
P. All this is perfectly right, Matho; and 
on this Suppofition you fee Fupzter’s periodic 


Time mutt be forme more than eleven Years: 


But had we taken the Proportion of the two 
Diftances more exactly, which is fomewhat 
greater than that of 5 to 1, “fupzter’s peri- 
odical Time would have been 11 Years and 
about 314 Days, which it really is. How- 
ever it was needlefs to have affected fuch 
Nicety, which muft have engaged you in a — 
more tedious Computation; fince the Reafon 
of the Thing appears as well from one Di- 
{tance as another, 

M. As this Proportion holds in the Moti- 
ons of all the Planets revolving about the 
Sun, I fhall try the Computation by my 
felf; fince I have their Diftances and peri- 
odical Times in the firft Diagram you gave 
MC, 


 PeRy 
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P. By that Means you may make this , Fight 
fundamental Theorem familiar to your felf. Uarw 
M. As to its being fundamental I am not 
yet fo good a Judge: But certainly it is an 
amazing Inftance of the Power and Wifdom 
of the Creator, to imprefs thefe different 
Forces on the fame Bodies in fuch a Man- 
ner, that while the centripetal always im- 
pells the Planets inverfely as the Squares of 
their Diftances from the central Body; the 
centrifugal is proportioned to it in that only 
Quantity, by which a circular Orbit could 
be defcribed! | 
P. Let thofe Perfons, Matho, look to 
thefe Motions of the Sun, Moon, and Pla- 
nets, who fuppofe that the Dezty muft be 
an indolent and flothful Being ; or perhaps 
only a mere Name, and State-Trick of the 
firft Legiflators, to fright Men into a Com- 
pliance with their Schemes, 

M. O ftrange! Indolent, or a mere Name! 
What Proof of almighty Power would they 
have; or could they comprehend? Are not — 

thefe Motions expofed to the Eyes of all? Or 
would it fatisfy them that there were an a//- 
powerful Being, who preferved the World, 
if the heavenly Motions were ftapt, and Na- 
ture went into Confufion? 


I P, You 
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enetth, =P. _ You have Reafon to afk this contra- 
wy~ diory Queftion: For when Men refufe their 
Affent to the moft plain and natural Proofs, 
it looks as if they would be fatisfied with 
their Contraries ; that is, with no Proof at 
all; or rather that they are refolved not to 


be fatisfied. 


CXV. MM. Since it is certain from Odfer- 
vation, that the Squares of the Times of the 
Planets round the Sun are as the Cubes of 
their Diftances from him; and fince you have. 
fhewn me according to what Law the cen- 
trifugal Force is increafed or diminifhed; I 
now fee plainly, and any body may from 
thence gather, that their Attraction toward 
the Sun is inverfely as the Squares of their 
Diftances from him. 

P. Shew me how you collect this ? 

M,. 'The centrifugal and centripetal Force | 
of any Body defcribing a circular Orbit about 
another, muft be equal: But by examining 
the centrifugal Forces of any two Bodies, 
according to the Rules you have explained to 
me, I find thefe are inverfely as the Squares 
of the Diftances of the two Bodies from the 
central Body. Therefore I conclude, their 

centripetal — 
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centripetal Forces, which are equal to thefe, conten 


muift be in the fame Proportion. 

P. Your Argument is good; but apply 
it to fome of our former Examples. 

_M. In the Example of our two Moons, one 
at a four times greater Diftance from the Earth 
than the other, the nearer Moon hath double 

Celerity, and deviates eight times oftener 
from the projectile Direction in the fame 
Time, than the exterior: Hence the muft 
have fixteen times more centrifugal Force, 
and therefore fixteen times more centripetal, 
than the Moon at four times the Diftance. 
And from this I now fee that the Proportion 
between the Squares of the Times and Cubes 
of their Diftances is indeed a fundamental 
Article in order to underftand the Law of 
the Planetary Motions. 

P. It is as you fay; from that once dif- 
covered the reft becomes eafy. 

M. 1 am likewife fatisfied from this Ar- 
gument, vz. Since the Squares of the peri- 
odical Times of Satellites revolving about the 
fame Primary, are as the Cubes of their 
Diftances from it; that they cannot be more, 
nor fo much attraéted to any other Center, 
as to that of the Planet about which they 
moye. For if they were but equally at- 

tracted 
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erent. 
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coh traéted to another Point, their Attraction’ 

An to that Center would be nothing at all, 
inftead of being inverfely as the Squares of 
their Diftances: Whence that Proportion. 
mutft be fpoiled. 

P. You are right : fince no Attraétion at 
all could have given Foundation fo no Pro- 
portion at all, — | 

M. But you faid that other Laws of / At- 
traction might have been appointed by the — 
Creator, had he fo pleafed. 

P, Surely; for the Attraétion might bavel 
been directly as the Diftances, or inverfely as 
the Diftances; or direGtly as the Square- 
Roots of the Diftances, or inverfely as the 
Square-Roots of the Diftances; with an end- 
lefs Number of other Suppofitions, which 
were all equally poffible to the Deity, though 
not equally convenient for the Nature of his 
Work. 

M. Pray give me an Example of this, that 
I may fee the Difference between any of thefe, 
and our prefent Conftitution ? 

P, You need only to be put in the Way, 
to purfue any of thefe Cafes by your felf. 
Tell me then, if the AttraGtion had been 
direétly as the Diftances, and one Planet had 
been removed to twice the Diftance of ano- 

: ther 
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ther from the Sun, in what Proportion , Fishth 


would their centripetal Forces have been ? fe 9 
_ M. That at twice the Diftance muft have 
been twice as ftrongly attracted; according to 
its double Diftance, to wit. | 

P. And their centrifugal Forces? 

M. Thefe muft have been in the fame 
Proportion, to balance their contrary centri- 
petal Forces; if they were both to move in 
circular Orbits. 

_ P. By what Means could the Planet at 
double the Diftance have had double the cen- 
trifugal Force, to balance its double cen- 
tripetal Force ? 

MM. If it had performed a Revolution in 
the fame Time, its double Celerity mutt 
have given it a double centrifugal Force. For 
on this Suppofition the centrifugal, as well 
as centripetal Forces muft have been as the 
Diftances; And — at this Rate — all the 
Planets muft have revolved about the Sun in 
the fame Time: For then their centrifugal 
Forces muft all have been as their Celerities, 
or Diftances from the Sun. 

P. It is fo; the outermoft Saturn mutt 
have performed a Revolution, as foon as the 
annermoft Mercury, — bee 


M, Let 
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ott): M. Let me go on; Ithink I fee ftill fome= 

way~ thing farther. In that Cafe they could ne- 
ver have changed their relative Situation with 
Refpect to each other; Saturn or fupiter 
performing half, or any Part of a Revoluti-— 
on, as foon as Venus or Mercury.. And if at 
the Beginning of their Motions, fome Bodies 
had been placed on the oppofite Side of the. 
Sun, with Refpect to others, they could ne- 
ver have had Sight of each other, but always 
remained in that Oppofition, obfcured by the 
Sun’s Rays. Or had an interior Planet been 
placed direétly between another and the Sun, 

it muft full have appeared as a Spot upon his 

Difk. In thort, our prefent Conttitution 
feems every Way preferable to this. 
 P. It. is likewife more natural, Matho, 
that the Attraction thould go on decreafing 
from the Sun, as well as the Heat and Light, 
and decreafing in the fame Proportion ; ra | 
ther than increafing. ——— Again, If the 
Gravitation to the Sun had been inverfely as 
the Diftances, what muft have been the 
Confequence? 

M., A Body at half the Diftance muft have 
been doubly attracted, and ought therefore 
to have had double the centrifugal Force of - 
another at the whole Diftance. 


P, And 
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P. And if they had performed their Re- 
yolutions in the fame ‘Time? 

M. The innermoft could have had but 
half the centrifugal Force of the other ; or 
one fourth of what it fhould have had. 

P. How could it have got four times as 
much centrifugal Force? 

M. If it had performed two Revolutions 

for one. And from this I fee the reft: For 
fince the interior Orbit was half the exterior, 
and the interior Planet revolved twice in the 
Time the exterzor revolved once, their Ce- 
lerities muft have been equal, and therefore 
their periodical Times directly as their Di- 
ftances from the Sun. 
_ P. You are perfectly right. If this had 
been the Law of Gravitation in our Syftem, 
the Celerities of all the Planets muft have 
been equal, and their periodical Times as 
their Diftances. “fupzter muft have perform- 
ed a Revolution in fome more than five 
Years, and Saturn in fomething lefs than 
ten. : | 

M. 1am delighted with this fort of Rea- 
foning, and fancy, without giving you 
more Trouble, I fhall be able on any other 
Suppofition to draw the Confequences for 
my felf, and find out on what Terms the 

L centripetal 
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cot» centripetal and centrifugal Forces are to be 
ye brought to an Equilibrium, fo that the Body 
fhould defcribe a circular Orbit. 


P. It will not be difficult. 


CXVI. WM. I now begin to underftand 
what I defired to be informed of in the be- 
ginning of our Difcourfe ; namely, That all 
thefe fixteen Bodies could not have revolved — 
about the Sun immediately, as the Center of 
their Motion, without great Inconvenience. 

P. In what Refpec&t? | 
__ M. The more remote Planets muft then 
have been déprived of their Moons, which, 
by reverberating the Sun’s Rays upon them, 
diverfify and chear their Nights. 

_ P. They. .would likewife have fuffered 
another Lofs, Matho, not inferior to this, 
in that the exterior Planets muft have been 
removed to a much greater Diftance from — 
ae Sun. 

. [have a Notion why this muft have 
= but pray affift me. 
_ P. Our Moon, for Inftance, by revolv- 
ing about the Earth, as a Center, muft ne- 
ceffarily be brought near it, that fhe may be 
within the Bounds of its ftronger Attraction : 
But had he revolved direGtly about the Sun, 

fhe 
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fhe muft as neceffarily have been remov~ Fight. 
ed to a great Diftance from the Earth, at fied 
that fhe might have been on the other Side 
of that Limit; left the prevalent Attraction 

of the Earth fhould have difturbed her Mo- 
tion, or drawn her the contrary Way. 

M. This is indeed very obvious from what 
has been faid before: She muft have then 
rolled a confiderable Way without that 
Limit, as now fhe moves within it. 

P. If then we confider Fupzter and Sa- 
turn, thofe larger Planets, attended each 
with a Syftem of Satellites; their Moons, 
in this Cafe revolving feparately about the 
Sun, muft have been removed to a vaft Di- 
ince from them. 

M...'To:-a. vatt ape certainly, if 
(which feems reafonable) they ought to have 
been placed as far without the {trong Force 
of thefe huge Bodies, as now they are with- 
init. For in thofe remote Regions, where 
the Sun’s attractive Power becomes compa- 
ratively weak, the Force of ‘fupiter and Sa~ 
turn reigns . and wide. 

_ £, We may in fome meafure guefs to 
what a Diftance their Satellites ought to have 
‘been removed from fuch huge Bodies, in 
that Cafe; when we confider that they 
Vou. UH. K difurb 
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eeiehth  difturb each other’s Satellites at an immenfe 
t\—~ Interval in the prefent Difpofition. 

M. That I did not think of: I find now 
you had good Reafon to fay, That the large 
Interval, which we may think laid out to little 
Purpofe, is notwithftanding, when maturely 
confidered, the greateft Frugality of Space. 
Any of the Satellites of thefe great Bodies muft _ 
then have been as far removed from either 
of them, as now the Bodies themfelves ‘are 
diftant from each other. 

P. If therefore all the Planets, as well 
Secondary as Primary, had revolved about 
the Sun feparately, as the immediate Center 
of their Motion, Saturn, you fee, muft 
have been removed much farther from the 
Center than at prefent, and the Bounds of 
the whole Syftem greatly enlarged. 

M. To near double, J prefume; and the 
periodical Times of the Planets mutt in Cons 
fequence have alfo been lengthened, ac- 
cording to the Proportion we have {poke 
of. Ee : 

P. Without doubt: Had Saturn been at 
double the Diftance, he could not have:com- 
pleted his Revolution in lefs than eighty-two 
Years. 


MM. Hence 
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Oe Fence T fee then, if all thefe fixteen osishth 
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Bodies had revolved ees about the —<~— 
fame common Center; as now the Primary 
Planets do; they muft have fuffered two 
Loffes equally great; having the Heat and 
Light of the Sun more Bie and languid by 
Day, and no vicarious Luminary to fupply 

his Place by Night. 
_ P. All that Variety of Light, Matho, wé. 

fo much admired before, all thofe Viciffi- 
tudes, and glorious Pie Gees in the Hea- 

vens, are quite extinguifhed on this Suppo= 

fition. : 

M. In Truth I think it is hardly poffible 
to confider the prefent Difpofition of the 
Syftem, and how ufeful the feveral Bodies 
in it are to each other, without being full of 
a Senfe of Love and Gratitude to the Crea* 
tor, for his indulgent Care and Provifion; 
Were we deprived but of our Moon, it 
would not be eafy, I believe, to find out all 
at once the feveral Loffes we fhould fuffer: 

P. It is reafonable to think, we could 
only difcover fome of them by feeling them. 


- CXVIT. M. What we have faid juft 
how fuggeftsa Reafon, I think, Why the 
Ka uttermoft 


132 MATH O: or, The 


Fighth . ey : 
eet uttermoft Planets ought to have been larger 


tye than thofe nearer the Sun. 

P. For what Reafon then doth it appear 
to you that this was fo ordered? 

M. By how much the exterior Planets 
were to be more diftant from the Sun, fo 

much the rhore were they to ftand in need 

of the Relief and Comfort of thofe Satellites, - 
or vicarious Luminaries: And had they not 

been prodigioufly large Bodies, in refpect of 

the interior Planets, their attractive Force 

‘could not have been ftrong enough to keep 

each of them a Syftem of Moons rolling 

about it felf. 

P. Lamentirely of your Opinion. Sa- 
turn we fee, in the utmoft Regions of the 
Syftem, is able to retain five or fix fecondary 
Lights rolling round him; and upiter, 
though near about the middle of it, keeps. 
four: Whereas had any of the four lower 
Planets been fet off to the utmoft Parts of 
the Syftem, they could hardly have retained » 
one Satellite, againft the Attraétion of all! 
the great Bodies lying near the Center. We: 
may imagine that great Bodies placed near” 
the Center might have been more proper and | 
ufeful; but we do not confider the Incon-- 
venience of fuch a Difpofition. The Syftem) 

int 
' 


Cofmotheorta Puerilis. — 133 
in that Cafe could not have confifted of near QbBhh 
fo many Bodies, nor thofe near fo ufeful to ww 
one another. : 

_ M. Befides the Inconvenience, the pre- 
fent Order feems more agreeable and decent. 
Tt would have had the Appearance, in fome 
fort, of Neglect and Carelefinefs, had. the 
leffer Planets been thrown to the out-=fide: 
But thefe larger Bodies inclofing the Sy{tem 
look ftately and magnificent. 

P, Add to this likewife, Matho, (fince 
the Celerities of the Planets are reciprocally 
‘in the fub-duplicate Ratio of their Diftancés 
from the Sun; ) that it muft have appeared 
againft the Order of Nature for fuch a 
mighty Body as Fupiter to have been car- 
ried round with the rapid Motion of Mer- 
cury; or that Mercury, Venus, or our Earth, 
fhould have moved at the flow Rate of Sa-_ 
turn or fupiter. 

M. It does not indeed feem natural for a 
Body to move the fafter, the larger it is: But 
explain a little, if you pleafe, this Proporti- 
on of the Celerities of the Planets. 

P. I dare fay, if you confider it, you will 
be able to make this out by yourfelf. 
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M. 'The Truth is, I i not underftand 
what you mean, by being reciprocally in, 
the fub-duphcate Ratio of the Diftances. 

P. That is only, that the Celerities of 


the Planets are inverfely. as the Square-Roots 


of their Diftances from the Sun. 
M. This is more intelligible, and now j 


fancy I can deal with it, Ee the Help of our - 


former Example of the two Moons. 
The interior had her Orbit but a fourth 
Part of that of the exterior, and fhe per- 
formed 8 Revolutions for the other’s one; fo 
that her Celerity was double that of the O- 
ther: Or their Celerities were as 2 and 1. 
But 2, the Velocity of the nearer, is the 
Sia: Root of 4 the Diftance of the 


INOTE 7 emote, that 1s, their Velocities WCiCas 


inverfely as the Square- Roots of their Di- 
ftances. 

P.. I find I was in the wrong, Matho, to 
affe@t fuch a learned way of Speaking ; : 


Good Senfe has not fair Play, when it is 


— oppreffed with hard Words: But I thall be — 


on my Guard for the future, 


M, If then the Diftances of the Earth 


and ‘Fupiter from the Sun were as 1 and 
s, their Celerities would be contrarily as 


_ the Square-Roots of 5 and r. 


| P. You 
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P, You are ne right; and it is fo in 
all other Cafes, ——- 

M. Leaving wt pray let me ‘iilente to 
you, left I forget it, one fingular Advan- 
tage with refpect to the bien the Dark- 
nefs of our Nights here on this Planet, which 
I have often thought of by my felf. 

P. What is it? 

M. J underftand from what we faid for- 
merly, concerning the annual and diurnal 
Motions of the Earth, that we are exactly 
half the Time in the Rays of the Sun, and 
the other half in the Shade of the Earth: 


And yet a great deal more than the half of 


our Time is Day-Light, if I may fo exprefs 
it; for if we take in our Mormng-Dawn, 
and Evening-Twtlight, they fhorten the dark 
Half of our Time, by at leaft three Hours 
every Night. 

P. This, among many others, 1s an Ad-~ 
vantage we reap, Matho, from the Confti- 
tution of our Atmofphere, which {pread round 
the whole Earth, does the Office of a Moon 
for fome Hours every Night, by reflecting 
the Light of the Sun in upon the Globe it 
furrounds, Were it not for this Contrivance, 
intenfe Darknefs would fucceed to the Sun- 
Light, not gradually as now, but in an In- 

K 4. {tant : 
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coehth {tant : And contrarily, the Light of the Sun 
wa yw to intenfe Darknefs. The Traveller would 

be benighted in a Moment after lofing Sight 
of the Sun: Nor in the Morning fhould we 
be able to bear the fudden Change from thick 
Shades to bright Sun-fhine. It would be 
like bringing a Man from Confinement in a 
dark Dungeon, all of a fudden into open _ 
Day. . 

M. O the Goodnefs of the Creator! As 
Light is a precious Thing, how many won- 
derful Ways has he taken to fupply it to his _ 
Creatures! Who of a thoufand thinks now 
on this Advantage? It feems to be one of 
thofe Cafes, where we could only difcover 
our Lofs by feeling it. 

P. Weare gracioufly prevented with the 
Comforts of Life; and therefore, as you ob- 
ferved a little before, we imagine Things 
could not have been otherwife than they are. 

M. Iremember you told me before that 
our Atmofphere is a Scene of Wonders; and 
I think this is one, That the Air should be fo 
tranfparent and pure, as to tranfmit to us the 
Light of the fixt Stars; and yet fo grofs (if 
I may ufe that Word) as to reflect on us the 
Light of the Sun when abfent. 


P. The 
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P. The Air that furrounds our Globe, , Beh 
Matho, is as neceflary to our Support, as the =x 
Globe itfelf. This elaftick Fluid is to us the 
Breath of Life: It is in all the Parts of our 
Bodies: and by a Counter-Preffure which we 
fecl not, preferves them conftantly from be- 
ing crufh’d: It is many Ways abfolutely 
neceflary to Vegetation; the Vehicle by 
which Dews and refrefhing Showers are con- 
veyed to the otherwife barren and thirfty 
Mold; and with all this it is the very Spi- 

‘rit of Fire and Flame, without the Ufe of ° 
which Life would be miferable. 

M. 1 fee on every Hand by. what In- 
ftances of Power and Kindnefs the Creator 
hath guarded his Works againtt the Excep- 
tions of ignorant Mortals: All this is per- 
formed by Means of an Element, which we 
think {carce deferves our Attention. 

P. It is true; but in the Nature of 
Things there is no guarding the Works of 
Knowledge againft the Calumnies of Igno- 
rance, fince the more artful the Performance 
is, the more fuch People carp at what they 
do not underftand, Let us leave them then 
to the Reproaches of their own Mind, to 
which a {mall Acquaintance with the Works 
of Nature will expofe them, — 


M. Iwas 
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coh. - ME. Twas going to afk you about the 
wy~ Elafticity of the Air, and why you think it 

is in every: Part of our Bodies; but I am afraid 
of troubling you. 

P. A few plain Experiments will make 
you know more of the Elafticity of the Air, 
than I can tell you, The Weight of the 
Atmofphere is balanced by this Repellency _ 
between its leaft Parts. The Preffure of it 
therefore upon all the Parts of our Bodies, 
is counter-poifed by this Repellency of the 
Particles in all Parts of the Body; and not | 
at all by our foft Flefh, and lefs by the Re- 
pellency of the outward Particles, one againft 
another ; becaufe the Surfaces or Rises of, 
our Bodies are not fitted to. that Purpofe. 
When the Preflure is taken off one Part of 
the Hand, by laying it on the Mouth of a 
Glafs out of which the Air is drawn, we 
feel a great Force and Pain. This is be- 
caufe the internal Particles have nothing to 
act again{ft. We fhould feel an equal Pain 
at all Times, and in all Parts of our Bodies, 
were it not for thefe: The Repellency of 
the external Air has no Share in this, When ~ 
the Glafs from which the Air is drawn out, — 
is of an irregular Figure, it is fhivered to 

Pieces 
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Pieces in an Inftant *. When Men dive Fist 


onference; 


to fuch Depths in the Sea, that the inter- —yw 
nal Particles of Air are crowded into half 
the Room, they feel great Pain. This is 
RenGrmied likewife fom what happens in 
the Diving-Bell : But thefe Things would 
require more Time and Wards. 

M. Nay, Philon, 1 am now more than 
content to leave you: You talk away fo faft, 
that you are quite out of my Sight. 


* When the Air is exhaufted out of the Gla/s Re- 
ceiver, there is a prodigious Preflure on all the Parts of 
it quite round. The mutual Repulfe between the Par- 
ticles of the external Air does not keep off this Preflure, 
or form an artificial Vault to preferve the Glafs. It 
bears this Prefflure by the Advantage of its Figure; as 
an Egg, préfled equally at both Ends, bearsa great Force. 
Our Bodies therefore fuffer a Preffure at all times equa! 
to what the exhaufted Receiver does, And neither the 
Figure of our Bodies, which is conftantly changing 
while we move, or breathe, nor the firm Texture of our 
Flefh, is fitted to bear this conftant and vaft Weight. 
And though either of thefe were the Caufe, we fhould 
neverthelefs feel always an exceflive Pain. It muft be 
4 Spring therefore, both more powerful and artful, which 
counter-acts this Preflure, and prevents the fatal Effedts 
it would otherwife have. And this Spring can be no- 
thing but the Particles of the Air it felf in all Parts of our 
‘Bodies, as was faid. It is impoffible to refle@ on this 
without Amazement ! 
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What muft have been the Confequences if the 
Moon had moved in a Plane croffing the 


Echptick, or Plane of the Earth's Or- 
bit, at right Angles, That our Earth 


zs a Moon to its own Satellite, appearing — 


fo ber near 16 Times larger than the 
Sun himfelf, and thereby throwing on her 
a vaft Gleam of Light. Jupiter appears 


to the innermoft of his Satellites 1600 


Times larger than the Sun does to us; | 


and Saturn more than a@ 1000 Times 
larger to bis neareft Satellites: They muft 


therefore throw a prodigious Splendor on 
their own Moons, That the Planets both 
Primary and Secondary are thus careful-— 
Ly illuminated, -fhews they are not empty 


Seats ; but defigned for Habitation : For 
Light, 72 the Nature of Things, anfwers 


to Eyes. 4 feilful Artift could not de- - 
Sign that which 1s more noble for the Ufe 


of 
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of what is of an inferior Nature. The 
whole material Univerfe was therefore 
made for the Sake of Rational Beings. 
That our Sun at the Diftance of Sivius or 
Aréturus would appear but like one of the 
fixed Stars, and the folar Planets be quite 
abforbed by the tmmenfe intervening Space. 

The great centrifugal Force on the larger 
Planets a Relief to their Inhabitants, as 
fufpending a confiderable Part of their 
Weight on thefe vaft Bodies. The Denfity 

of thofe great Bodtes wifely contrived in 
being lefs than in finaller Bodies, upon this 

Account. An eafy Way to calculate ther 

Quantities of Matter and Denftties, 


CXVIII. P. \&7OU muft have grown Ninth 
familiar with the Pla- ware 
nets and their Satellites, Matho, if you have 
paft all your Time, fince I faw you laft, m 
the Regions above. 
M. Sometimes above, and fometimes 
below ; but Familiarity, you know, 1s not 
fo foon contraéted in a ftrange Country: 
Befides, you may eafily guefs from the 
Heads of our laft Conference, that my Bu- 
finefs in thofe Places was both various and 
difficult. 
: P. All 
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~P. Allis well now, I hope? 

M: All is fo far well, that I have a to- 
lerable Notion of what we were then upon : 
But other Things ftill occur which puzzle 
me: 

P. it miift be fo wath Beginners, | till 
they have gone through the whole Scheme; 
and fee the Confiftency of one Part with | 
another. But what are thofe Particulars 
that puzzled you moft? 

M. Before we {peak of any Thing elfe, 
I muft acquaint you; that an Expreffion you | 
dropt at our laft Meeting has exercifed my — 
Thoughts ever fince; 

P. What was it ? NG 5h 

M. When we had obferved; that the 
fhortening the Diftance between the Sun 
and Planets feemed by all Means poffible 
to have been ftudied by the great Archited 
of Nature, and had talk’d of the Number 
of Bodies that compofe the Solar Syftem; 
you added, that all the Planets revolved a- 
bout the Sun nearly in the fame Plane; 
but that there were other Bodies; more in 
Number, which traverfed the Syftem all 
Manner of Ways. This, as I thought, 
you feemed to fay, with a View to prevent 
an Objection, namely, Why the Sun might 


not 
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‘nat have been beneficial to more Bodies, Nish 
which might have revolved about him crof{s- -\ed 
wife, or in a Plane croffing the other at 

right Angles? This brought to my Re- 
membrance a Particular you hinted at long 

agee, when you feemed to conclude (from 

the Motion, I fuppofe, of fome particular 
Bodies,) that the AttraCtion of the Sun 
reached a great Way into the Regions above 
Saturn, or between his Orbit and the fixed 

Stars. You awakened my Curiofity then, 

and have never fatisfied me fince ; where- 

fore I beg you would inform me, what 

lies concealed under thofe diftant Hints. 

P. When I have told you all I know 
concerning thefe Things, you will hardly 
think it worth your While. | 

_ M. But pray gg me with it, what- 
ever it be. 

P. If there be any Thing elfe you would 
difcourfe of, let us fpeak of that; and 
I hall readily inform of what I ksiow: about 
thofe Matters, if an Opportunity fhould 
offer naturally. ip 
 M. Next then, with Refpe@ to the 
Planets lying all in the fame Plane nearly, 
(namely, that of our Ecliptick) I was try- 
ing to find what would have been the Con- 
| fequences, 
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{equences, if the Orbit of our Moon, for 
Inftance, had lain in a Plane crofiing the 


Plane of the Earth’s Orbit at right Angles; 


But I could neither imagine the Cafe exact- 
ly, nor find out a Reafon why it might not 
have been fo in Fac. 

P. It is enough in fuch Cafes, Matho, 
that we fee the prefent Difpofition wife and 


regular ; nor are we to imagine that we can — 


come at the Knowledge of, or difcover all the 
Reafons why Things were ordered fo. That, 


as we have obferved, may lead us into fa- 


tal Miftakes. 

M. I remember well enough the im- 
pious Notion, That one might have taught 
the Deity how to mend His} Work, 

P.. We plainly fee great Inconveniencies 
from fome Difpofitions, differing from the 
prefent, that were equally poffible: This 
fhews us the Kindnefs and Wifdom of the 
Creator, in the prefent Order and Motions 
of the heavenly Bodies. But fuppofing o- 
ther Difpofitions might, in fome Refpedts, 
have been equally advantageous for us ; 
What then? We have nothing either to 


complain of, or carp at, becaufe the Deity | 


hath chofen one of two Ways which were 
equally proper. And yet in the prefent 
Cafe, 
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Cafe, it is certainly more orderly and beau- (2p. 


tiful, that all the Bodies in the Syftem “vw 
fhould lie in the fame Plane, and move the | 
fame Way (according to the Order of the 
Signs) as it were in concentrical Circles ; 
than that their Orbits fhould have lain a- 
crofs each other, and taken up the whole 
Space; though we fhould not know for 
what other Purpofe the Creator may have 
referved it free. 

M. All this I agree to: Yet there is no 
Harm in endeavouring to conceive what Ap- 
pearances would have been, had the Planes 
of the Moon and Earth’s Orbits been at 
right Angles to each other, 


CXIX. P. That might have been ma- 
ny different Ways. Had the common 
Section of the two Planes always pafied 
through the Center of the Sun, the Moon 
would then indeed in every Revolution have 
been in Conjunction with, and Oppofition 
to the Sun, asnow; As alfo this Plane ly- 
ing through the Sun and Earth, fhe could 
never have been before, or behind the Earth 
in its annual Courfe, but full equally ad- 
vanced with it. AaB far you, gepceive bo) 


ee a” id. Bone 
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o Nish = M. Eafily ; for this Plane ftanding e« 
Mv— ret above the other, like the Leaf of a 
Book, muft have moved round as the © 
Earth moved, fo as to pafs always through 
the Centers of the Sun and Earth: But 
till we fhould have had our full and new 
Moon regularly as at prefent. 7 

P. Hold a little. Then you wilk 
allow, fince this Plane ftood erect above | 
the other, like the Leaf of a Book, that 
the Way of the Sun and Moon muft have 
lain perpendicularly to, or acrofs, each o- 
ther ? : | 

M. Right; for then the Moon muft 
have come over our Heads from North to 
South, or from South to North at leaft. 

P. She muft certainly have pafied thro’ 
the Poles of the Ecliptick ;~ and confe- 
quently, through or near the Poles of the 
World. 

M. Let me confider this Circumftance, 
—— I fee the Plane of her Orbit muft 
always have pafled through the Poles of the — 
Ecliptick ;———And fince our elevated Pole 
always points to the North, her Plane mutt 

have paffed through the Poles of the Equa- — 
tor too, when the Earth was in the Sol- 
ftices ; for pafling ftill through the Center 
ewe. 3 | of 
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ef the Sun, it muft then have lain dire@ly ,Nit*_ 
South and North. And at all other Times —~-==4 
it muft have paffed a little befides the Poles 
of the World. | 

P. Then the diurnal Rotation of the 
Earth could not have caufed the Moon to 
rife and fet to us every Day, as the does 
now; for when fhe was about the South 
Pole, we could not have feen her for many 
Days, more than now we fee the Southern 
Conttellations, which never appear above 
our Horizon. And befides, the mutt have 
lingred long about the gloomy Horizon, 
either in coming in, or going out of Sight, 
having but twelve Degrees of meridian Al- 
titude the firft Day of returning from the 
South, and twenty-four the next. 

M. I was not aware of this. It is ftrangs 
enough, All the Time likewife the thould be 
about the northern Parts of the Globe, the 
muft be hid to thofe lying on the other 
Side the Equator; and the moft conftant 
Part of her Light muft have been thed o- 
ver the frozen Regions of the Earth, 
Where there are few Creatures, at leaft ra- 
tional Inhabitants, to perceive the Benefit 
of it. This muft have been a palpable 
Mifcalculation, to make the Light of the 

| L, 2 Moon 
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Ninth Moon take a different Courfe from the 


ty Light of the Sun, and fo leave the popu- 
lous and habitable Parts of the Globe worft 
provided for. 
_ P. There is ftill another Inconvenience, 
not lefs than this: For fince the Moon 
muft always have moved upon (or near) a 
vertical Circle, paffing through the Center of _ 
the Sun, fhe muft for half of her men- 
ftrual Courfe have come to our Meridian 
almoft at the fame Time with the Sun, or 
about twelve o’Clock of the Day: That — 
is, our Moon-Light muft have happened, 
for the half of her Revolution, by Day; 
when it could not have been perceived, nor 
done us any Service. 

M. It muft indeed have been fo, fince 
the Half of that Circle muft have come 
above, or fallen below our Horizon, near- 
ly with the Sun; which would have been 
a difadvantageous Change to us in Point of 
Light and Variety. 3 

P. Things would have been different 
from what they are in moft other Refpedts: 

~ Our periodical and fynodical Months would 
have been the fame; and the Tides muft 
have {welled for fome Days together about 
either Pole, once a Month, without a Tide 
4 on 
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ofthe oppofite Part of the Globe, as now; cont. 
and there muft have been an Eclipfe of “o™ 
the Sun every Conjunétion, and of the 

_ Moon every Oppofition. 

 M. Vunderftand,; it muft have been fo, 
becaufe the Plane of the Moon’s Orbit pafied 
through the Centers of the Sun and Earth. 

—— And thefe feveral Circumftances may, 

I think, fuggeft to us the Inconveniencies we 
fhould have fuffered, if not the Moon, 

but the Earth itfelf, had thus moved from. 
North to South, inftead of moving from 
Weft to Eaft, which certainly was not im- 
poffible. 

 P. That the Equators of the diurnal 
Motions of all the Planets were nearly ob- 
verted to the Sun, was Matter of Choice, 

and not of Neceflity. Had the Way of 

the Sun lain through the Poles of the 
Earth, as you fuppofe, the Confequences 
mutt {till have been more inconvenient. 

M. We never confider thefe Cafes as 
poflible; and hence it is that we never 
contemplate the Wifdom and Kindnefs of 
the Deity in the prefent Conftitution. 

P, Iam perfectly charmed, Matho, with 
your pertinent and rational Reflections: ‘The 
greateft Philofophers lofe the beft Part of 
| ina their 
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their Pleafure arifing from the Studyof Na- 


ay ture, for Want-of fuch Obfervations. — 


M. ‘The Confequences of this Suppofi- 
tion I fhall endeavour to find out by my- 
felf, fince you have put me in the Way: 
But you faid the Plane of the Moon’s Or- 
bit might have lain acrofs the Plane of the 
Earth’s Orbit many different Ways. | 

P. It might not have lain through the 
Sun, but parallel to his Difk, or at right 
Angles to itfelf in the former Pofition : 
And then it muft alfo have gone through — 
the Poles of the Ecliptick, and thofe of the 
Equator likewife in the Equinoxes. 

M. It mutt, as lying then dire@tly North 
and South ; or being every where at right 
Angles to itfelf, as in the former Suppofi- 
tion. 

P. In this Cafe the Moon would fome- 
times have been before the Earth in its an- 
nual Courfe, and fometimes behind it, as 
at prefent ; but could never have come in- 
to Conjunction with, or Oppofition to the 
Sun, but have always kept at an equal Dif- 
tance from him, 

M. This Suppofition is, I think, fill 
worfethan the laft, fince the Moon then mutt 
not only have fpent a good Part of her 

| men- 
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menftrual Revolution about the Poles of the ,Nirth 
Globe, but could never have fhone upon “~~ 
us with her full Luftre, as never coming to 
an Oppofition with the Luminary from 
which fhe borrows her {plendor. 

P. And worfe likewife, in that being 
now attracted by the Sun and Earth in two 
_ different Planes, her Motion muft have be- 
come quite perplexed and irregular. 

M. Pray help me to underftand this ? | 

P. You know the Plane in which fhe is 
now fuppofed to move, ftanding erect, like 
the leaf of a Book, to the Plane of the 
Earth’s Orbit, and not pafling through the 
Sun; his whole Force mutt then have been 
exercifed to bring down that Plane nearer 
to the Earth’s ; and that on whatever Side 
of the common Seétion of the two Planes 
fhe was. | 

M. I conceive it; in the laft Suppofi- 
tion, where the Plane of her Orbit pafled 
through the Sun, he muft have accelerated 
her in her Courfe, but could not have drawn 
her out of the Plane in which the moved ; 
whereas here the Lines by which fhe is at- 
_ tracted to the Sun and Earth, could never 
be in the fame Plane, except when fhe was 
in the Interfection of both Planes: Which 

L 4 mutt 
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Conteence, mutt make her dip, or move in no certain 


t——y-—~ Plane. And as fhe would be drawn for- 
ward orf nearer the Sun, the farther the 
moved from the cornmon Seétion on either 
Side, we fhould {till lofe more of her 
Light. 7 i 
P. You hit the Cafe perfectly: She 
could never be attra¢ted by Lines in the 
fame Plane, except when in her Nodes (as 
they are called ;) and a fmall Digreffion of 
this Sort at prefent caufes a confiderable 
{rregularity in the Moon’s Motion. 
And, asI faid, there are innumerable o- 
ther Pofitions between thefe two, in any of 
_ which the Plane of the Moon’s Orbit would 
have been erect to that of the Ecliptick : 
But as they had been near the one or the 
other of the two Pofitions we have {poke 
of, fo they muft have participated of the — 
Difadvantages proper to either the firft or 
the lait. 


CXX. M. You have now, Philon, 
been better than your Word. I not only 
myfelf underftand the Beauty and. Ufeful- 
nefs of the prefent Difpofition, but could 
even {hew to another the Inconveniency 
and Lofs we fhould have fuftained, had 

the - 


Cofmotheoria Puerilis. 152 
the Plane of the Moon’s Orbit crofled that Ninth 
of the Ecliptick. And the fame Reafon- wary 
ing feems to be applicable to the Moons | 
of other Planets, which muft have been 
lefs carefully provided for, had the Planes 
of their Satellites lain acrofs the common 
Plane. 

P. There is all the Parity of Reafon be- 
tween their Cafe and ours, that can be be- 
tween two Things of the fame Kind. 

M. From this notable Contrivance then, 
as well as from all the folicitous Provifion 
we obferved to be made before, it feems to 
follow, that the Ufe of the fecondary Pla- 
nets is only to reflect the borrowed Light of 
the Sun upon their Primaries, 

P. That would be too rath a se gone ; 
tion. 

M. Pray wherein does the Rafhnefs of 
it confift ? 

P. Our Earth performs the fame Service 
to the Moon as the Moon does to it; or 
rather a great Deal more, fince it reflects 
upon her about fifteen Times a greater Light 
than it receives from her: Yet no Body 
would fay, that it was the only, or the 


principal Ufe of the Earth to reverberate 
the 
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ooin® . the Sun’s Light, in Order to illuminate the 


“y~ Moon. 

M. That Affertion gould be both falfe 
in Fact, and abfurd in Reafon. The Earth’s 
being a habitable Globe is certainly the 
principal Defign of it: And if it illumi- 
nates the Moon, it does that only as an ac- 
ceflory End, without Prejudice to the prin- 
cipal Ufe. But pray is our Earth a Moon 
to its own Moon? 

P. Not to ftand on the Novelty of i 
Expreffion, it is in Effect a Moon to tts 
own Satellite: For fince both Bodies are 
dark, or untranfparent, there is the fame 
Neceflity for their refleting the Light of 
the Sun on each other mutually; but the 
Earth reflects it much more copioufly on 
the Moon, as being by far the greater Bo- 

“dy. Which is manifeft from bare Infpec- 
tion; for a little after the Conjunction, the 
Part of the Moon, not yet enlightned by 
the Sun’s Rays, becomes con{picuous to us 
by the Light reflected on her from the 
Barth. 

M. I have in Truth obferved it very 
diftinély ; and from her Appearance at 
that Time there feems to be a good Degree 

of 
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ceived it even before our Day-Light was —v~ 
_ quite gone. 
P. You may confider what Effee the 
_ Moon-Light would have, if it became 15 
' or 16 Times brighter; for fuch is the 
Moon-Light of the Moon, if I may fo ex- 
prefs it: And if you can read a fmall Print 
by our Moon-Light, what might you do 
there ? 

M. FifteenTimes our Moon-Light would 
make a Kind of Day-Light, I fancy; and 
we might travel, and do all Manner of Bu- 
finefs by it, as conveniently at leaft as now 
in gloomy Weather. 

_ P. The Earth, Matho, muft appear 

there by Night a Globe near fixteen Times 
larger than the Body of the Sun himéelf ; 
and therefore muft throw a vaft Gleam up- 
on a Spectator in thofe Parts. 

M. You mean, by Night at the Moon, 
and not by Night with us. 

P. Your Correction is juft; that is my 
Meaning. 

M. This muft be a fine Sight furely, to 
fee a Moon fo large! But pray, as we 
perceive their Moon-Light, or the Light 
reflected from our Globe on them; could 


they 
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temyed reflected by the Moon on our Earth ? 

P. I do not think they could; for if 
their Moon-Light were but a fifteenth Part 
of what it is, we could hardly perceive it 
at this Diftance, 

M. 1 defigned to have afked you almoft 
every Time I came here, after our firft 
Meeting, how it comes to pafs that the 
Moon appears in fuch various Forms : But 
from what has been faid juft now, and at 
different Times before, I think I almoft 
underftand the whole Affair, without giv- 
ing you farther Trouble. 

P. It fometimes fo happens that, by re- 
flecting on a Subject we come to have right 
Notions of it, without a formal Enquiry : 
But pray, what are your Thoughts of the 
various Appearances of the Moon? 

M. Being an opaque Body, and there- 
fore neceflarily refleGting the Sun’s Rays, 
fhe muft appear of different Forms to us, 
as the Hemifphere enlightened by the Sun, 
is more or lefs turned tous. Therefore in 
the Conjunction fhe is quite inconfpicuous, 
except perhaps by appearing on the Face of 
the Sun in an Eclipfe, as a dark Circle: In 
the Oppofition fhe muft appear full, for 

her 
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her Side, to which it is then Day, is ex- ,Nisth 
- pofed tous; and between shefe two fhe oA 
muft put on all the intermediate Appear- 
ances, I likewife eafily conceive from this, 
why before and after the Change, her Horns 
are turned contrary Ways, {till from the 
Sun, to wit; and her luminous Edge to- 
wards him; for her enlightened Half is 
then going out of, or coming into our 
View. 

P. You are racket right. I had pre- 
pared for you this Figure of her different 
Phafes, which can be of little other Ufe 
to you now, than to fhew you that the 
Earth puts on all the fame Variety of Ap- 
pearances to her, as the does to it, but ina 
— contrary Order. 

. M. Pray let me confider it in that View. 
— TI underftand it eafily: When we have 
the new Moon, the Earth muft appear at 
the full to her; for her dark Side being then 
towards us, it is Night there. As her Light 
increafes to us, ours muft decreafe to her, 
by being carried more towards the dark 
Side of the Earth, and fo turning her own 
illuminated Half to us; till fhe comes to 
the Oppofition, and fhines full on us, when 
the Earth muft be quite darkened to her, 

unlefs 


158 MAT HO: or, The 
Confrence, UNlefS perhaps in the Conjunétion it comes 
“vV™ over the Sun, and wholly covers him, — 

O right! I fee now that the Earth muft 
appear a much larger Body at the Moon, 
than the Sun himfelf, when it not only co- 
vers him wholly, but hides a great Space 
of the Heaven round about him. I fee 
now more clearly what you fhewed me be- 
fore, That fhe takes a leng Time to wade 
through the Shadow of the Earth, which 
is, even there, near four Times broader 
than herfelf. Well, I am delighted with 
all this, it is fo plain, and at the fame Time 
fo agreeable too. 


CXXI. P. A Spectator at the Moon 
muit alfo enjoy a pleafing Spectacle, Ma- 
tho, in beholding the Converfion of our 
Earth on its Axis in four and twenty Hours. 

M. How would that appear to him ? 

P. By Means of this Rotation, he 
would be furnifhed with a conftant Variety 
of Objects on his Moon, offering them- 
felves to him fucceflively. Our Seas and 
Continents would there be feen from a right 
Point of View, and be remarkably diftin- 
guifhed by a different Brightnefs of Colour. 
The Water, you know, drinking up the 

Rays, 
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tively ; the Parts of our Globe therefore —— 
covered with that Element, muft appear 
darker: But the fcorched Plains of 4frica, 
and thofe Countries that lie under the E- 
quator, mutt have a {trong Splendor. 

M. This muft certainly be very enter- 
taining. Madagafcar, Borneo, Sumatra, 
and the other Iflands of that Tract, mutt 
make bright Spots amidft the Ocean ; while 
the Mediterranean, the Euxine, and Ca/pian 
Seas, by their Darknedfs, fet off the Luftre of 
the neighbouring Continents. I cannot help 
thinking that a View of our own Globe 
from fuch a Diftance muft be very agreea- 
ble. Twelve Hours muft change the Scene 
_ toa Spectator at the Moon, from Tartary 
and Afa to the two Continents of America. 
He could not help being furprized, I fancy, 
with the narrow fhining J/fbmus that joins 
them together. He would likewife fee, I 
fuppofe, Tracts of Land, which we our-. 
felves have not yet difcovered, or know 
only a little of their Coafts. 

P. He would certainly fee fome Parts 
of our Globe which we never faw, nor 
_ perhaps ever fhall fee. For while the Earth, 
in its annual Courfe, turned its North and 

South 
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South Poles alternately to the Sun, he muft 


ivy perceive the vat circumpolar Regions quite 


unknown to us. 

M. From all thefe Particulars I am fa- 
tisfied, that the Earth muft make an en- 
tertaining and noble Appearance at the 
Moon. 

P. But if you go on to confider thofe 
larger Bodies, Saturn and ‘fupiter, they 
make {till an incomparably more glorious — 
Figure to their Satellites; each of them ap- 
pearing fome hundred Times larger than 
the Sun does to us, and many thoufand 
Times larger than the Sun appears to them- 
felves, | 

M. Let me intreat you to fhew me how 
this is, 

P, As the Matter is become quite eafy 
to you now, there is no Occafion for In- 
treaty. ‘fupiter’s Didk is in Reality a hun- 
dred Times larger than that of the Earth ;. 
and the innermoft of his Moons is not quite 
fo far diftant from him as our Moon is 
from us: Therefore he muft appear to the 
innermoft of his Moons a hundred Times. 
larger than the Earth does to our Moon, 
But the Earth appears to our Moon near 
16 Times larger than the Sun does to us ; 

fo 
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fo that ‘fupiter appears to the innermoft of , Ne 
his Satellites almoft 1600 Times larger than <1 
the Sun does to us. 
| M. This would be an inconceivably new 

and glorious Sight in our Paris of the Syf= 
tem | 

P. Add to this, fince the Sun’s Difk 
appears 25 Times lefs there than to us 5— 
jupiter appears 40000 Times larger to the 
neareft of his Satellites than the Sun him- 
felf. | 

M. If I did not all along perceive the 
Reafonson which your Numbers are founded, 
I fhould think you only defigned to indulge 
me ina little vain Amufement ; but as it 

, 1 am really convinced of the Truth of 

| . you advance. 
_. P, Thefe Numbers and Proportions are 
not much over nor under the Truth ; but 
where there was nothing that required any 
great Exactnefs it would have been needlefs 
to have affected it. 

M. Pray fhew me next what Appear- 
ance Saturn makes to his Moons? 

P. Saturn's Ditk is 64 or 6% Times 
larger than the Earth’s: Therefore he ap- 
pears to two or three of his neareft Satel- 
lites 64 ‘Times larger than the Earth does 
Vor. I, M to 
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cNisth to our Moon; and of Confequence, up 


wy~ wards of a 1000 Times bigger than the 
Sun appears with us. The Sun’s Difk 
there is near a 100 Times lefs than here. 
Saturn therefore at the Diftance of our 
Moon appears about 100000 Times bigger 
than the Sun himfelf does. Thus Fupzter 
and Saturn muft appear to their Satellites, 
net as Moons but prodigious refplendent 
Orbs in the Heaven, taking up no {mall — 
Space in the azure Firmament with their 
luminous Bodies. For on allowing upz- 
ter’s Difk to appear 1600 Times larger than 
the Sun’s to a SpeCtator on our Earth, you 
will find that his Diameter extends to more 
than one and twenty Degrees in the Hea- 
vens. 
M. I want to fee this more particularly ? 
P. The Sun’s mean Diameter with us 
is about 32 Minutes, or half a Degree and 
two Minutes: But the Square Root of 
1600 is 40; 40 Times the Sun’s Diame- 
ter therefore is about 21 Degrees 20 Mi- 
nutes. 
M. This is plain: But pray reprefent 
the Thing to my Imagination, if you can. 
P. Twenty Degrees is about the ninth 
Part of a Semi-circle: So that nine fuch 
| | Bodies 
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Bodies as Fupiter appears to his neareft Sa- , Nir _ 
tellite muft do miore than reach from one =\w 
Side of the Heaven to the other. 

M. 'This gives me Satisfaction ; and I 
fad we have no Notion of fuch Paaianics 
in our Part of the Syftem; for when Fu 
piter rifes to his Satellites; a whole Quarter 
of the Firmament muft feem in a Blaze of 
Light. | | | | 

P. He appears lefs to the Reft of his 
Satellites; but ftill larger than any Lumi~ 
nary we have a Notion of: 

M. And Saturn, what Figure does he 
make to his Satellites ? Tite's 

P; 'Yothe innermoft of his Satellites he 
appears of incredible Bulk; bigger than 
_ Fupiter himfelf to the eae at of his; if 
it were worth the while to be particular on 
thefe Things: But at the Diftance of our 
Moon his Difk is about 1024 Times larger 
than the Sun’s to us; The Square Root of 
this Number is 32 nearly ; ; his Diameter 
therefore at this Diftance is about 17 De- 
- grees; or ten and a half fuch Bodies as he, 
placed by each other’s Sides, would extend 
over the whole Heaven, from Eatt to 


Wett. 
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CXXII. M. All this is fo new and fur- 
prifing to me, Phzlon, that I cannot fuffi- 
ciently exprefs my Admiration of it. . You 
convinced me before that the Heaven of Fu- 
piter, or Saturn, was beautiful and glorious: 
But this View of the Heaven of their Satel- 
lites furpaffles the Force of Imagination. 
For we may add to this, I prefume, that 
every Satellite enjoys a fine Profpect of its | 
neighbouring Moons, which muft appear 
to it, as well as to their primary Planet. 

P. It muft be fo, fince they are rea- 
fonably fuppofed not to be lefs than our 
Earth: If fo, when one of them is in the 
Oppofition, or near it, and the ext in- 
ferior a{cending towards it; the higher muft 
appear to the lower, larger than our Earth 
does at the Moon. But it would be endlefs 
to purfue the feveral Appearances they make 
to each other. 

M. Pray what can be the Ufe of this 
Profufion of Light, thrown on thefe fecon- 
dary Planets, even by their Primaries them- 
felves? Or of that Light reflected on our 
Moon by the Earth? 

P. What fhould the Ufe of it be, but 
that they may have Light enough to fee to 

keep 
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keep to their Orbits regularly ? Otherwife, Nin 


» Conference. 
revolving in thofe vaft, pathlefs Spaces above, aay 
_ they might have miffed their Way. 

M. Ah, Philon! can you find in your 
Heart to joke at this Rate, on fuch a Subje@t! 
Let mebeg of youto tell me what can be the 
Ufe of all this Light ? For it is certain, that 
a Thing thus laid out with fo much Study, 
and executed by fuch mighty Contrivance, 
cannot be without Defign, and for no Pur- 
pofe. 

P. IT wonder, Matho, you did not firft 
afk me, What was the Ufe of all that Light, 
fhed on the primary Planets by their Secon- 
daries? Or by the Sun himfelf? Can this 
be without Defign, more than the other ? 

M. What furprifed me moft was, That 
the primary Planets fhould be Moons to their 
own Moons: This made me afk the Quefti- 
on at firft; though I find I am ftill as igno- 
rant of the Queftion you put, and which I 
ought more naturally to have afked in the 
firft Place. 

P. Can the Light then fhed on the great- 
er Planets be without Defign, more than 
that fhed on the /effer ? 

M. Moft undoubtedly it cannot. The 
Almighty 4rchiteét would never have made 

M 3 ufe 


166 MATHO: or, The 
Ninth —ufe of fuch laborious Methods as we have 
t\~ feen, to furnifh the moft remote Bodies of 
our Syftem with fuch Variety of Light, if 
Light had not been abfolutely neceflary to 
them. 

P. And what is it in the Nature of 
Things, that can make Light abfolutely ne- 
ceflary to thofe great Bodies lying at fuch a 
Diftance from the Sun; and with which you 
fee they are fo wonderfully fupplied ? 

M. I cannot indeed tell ; but expect that 
you fhould anfwer this Queftion yourfelf. 

PP. And yet I fhould think that fuch a 
Queftion were not difficult to be anfwered. 
Tell me, What is-the Ufe of the Light of 
the Moon to our Earth? 

M. This I can eafily anfwer. The 
Moon illuminates the darkened Part of the 
Earth in the Sun’s Abfence; fhe directs the 
Traveller in his Way, and the Sea-faring 
Man in his Courfe by Night; and divides 
our Time to us in a different Manner from 
what the Sun does, 

P. Very good: But would the Terraque- 
ous Globe itfelf (I mean the Mountains, 
Fields, Rivers, Ocean,) ftand in need of 
Light, if it were not inhabited? Or what 
is it in the Nature of Things, for which 

Light 
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Light is appointed; and to which it an- q jeep 


Conference. 
fwers? To Eyes, or to Ears? You fee we 
 ftand in need of Light in our Houfes ; but 

could there be any Neceffity for thefe, if the 
Houfes were uninhabited; if no Body dwelt 
in them? 

M. It is enough, Philox; pardon my 
want of Thought. I ought to fe been up- 
on my Guard, when you began with your 
ironical Way af Joking. You mean, that 
all the other Planets, as well as our Earth, 
are habitable Globes, and the Refidence of 
fuch to whom the Light of the Sun may be 
ferviceable; or, to fpeak more juitly, to 
whom it is altogether neceflary. 


CXXIII. P. Why was a Sun neceflary 
at all in the Syftem, Matho, if not upon 
this Account? Why might it not have been 
a dark, a torpid, and a motionlefs Abyfs? 
Or why was the Frame of Nature built at 
all 3 Thefe are Queftions we fhould 
know how to anfwer, if we are capable of 
anfwering any thing ; if we know whether 
we were made by Chance, or a defigning 
Caufe. Every body will own that the Syftem 
required a Sun, regular Motions and the 
prefent Contrivances; becaufe it was to be 

M 4 inhabited 
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ont. inhabited. Right : But was it to have 
re, a Sun, and théfe Canveniencies, that only the 

hindredth Part of it, nay that lefs than the 
hundredth Part of it, fhould be inhabited ? 
Was it to have thefe Contrivances, that it 
might be uninhabited even where they feem 
to have been moft ftudied? For, if we may 
compare the Works of the Groattt among 
themfelves, the Contrivances for illuminating 
the fuperior Planets are, without Controverfy, 
extremely more fudied than in the lower 
Parts of the Syftem. Call to Mind again 
the Heavens of ‘fupiter and Saturn, -what 
bright Parts of the Univerfe thofe are ; tho’ 
fo far removed from the Sun. Thefe Bodiés 
you owned, appear to each other va{t Globes 
of Light, far exceeding the Notion we have 
of celeftial Luminaries, If we fappofe a 
Spectator brought from thence to our Regi~ 
ons, he muft think he were conveyed toa 
dull and languifhing Part of Nature, 

MM. You have fhewn me that Particular 
to Satisfaction: But I ought to have forefeen 
this Confequence long ago, when J obferved 
fuch various and artful Provifion made for 
throwing Light on all the Parts of the plane- 
tary World ; when I beheld the Planets placed, 
gt one without another, but five or fix of 

3 them 
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them fo difpofed at the fame Diftance from in 


onference. 
the Sun, that they might all enjoy his Light ia ae 
equally, and reflect it likewife on each other 
mutually. ‘This is fuch an expreffive Arti- 
fice, as is not eafy to be miftaken: Other- 
wife what Difference would there have been, 
whether the Planets had been placed far 
from, or near the Sun; were they not to 
have been replenifhed with Inhabitants, who 
might perceive the Advantage of the Light’ > 
Or what needlefs Work had it been, fo 
carefully to provide the Comforts of Lzveng 
Beings for Things void of Life? 

P. This Confequence feems to be im~ 
plied, Matho, from the very Time we un- 
derftand the Sun to be fuch a vaft Body, 
merely upon the Account of the Planets. 
He was to keep them near him by his At- 
traction, and to cherifh them by his Heat 
and Light. But to cherifh what? Some 
mighty Globes of Marble, for Inftance, fome 
huge Mafies of dead Matter! No Reafon at 
all would be better than this, 

M. I confefs I ought to have confidered 
the Work in this View, when firft I under- 
ftood that the Planets were made to revolve 
about the Sun by fuch wonderful Power ; 
that they might move without changing Di- 

{tance 
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o Ninth {tance from their Center of Heat and Light: 
yw And when I firft faw that they rolled round 

on their Axes, that they might enjoy the 
Light and Shade alternately. No Eyes could 
bear a perpetual Splendor. But above all, 
J ought to have forefeen this Defign of the 
Work, when I faw Planets revolving about 
other Planets, and thofe revolving about the 
Center of Heat and Light! This could not 
be a mere Flourifh of Skill in the Almighty 
“ir chitect; an ambitious affected Ornament, 
that ferved only to fhew what he could do 
when he had a Mind. 

P. You are grown a powerful Orator for 
this Side of the Queftion, all of a. fudden, 
Matho. 

M. Jam ferious in what I fay, and do 
not talk thus out of an Affectation to be 
thought to underftand a Thing, before I fee 
it. When I reflect on all we have faid from 
the Beginning, it appears to me confiftent in 
this Senfe; but without this it feems f{carce 
to have a Meaning: Every thing indeed 
confirms it, and nothing, fo far as I know, 
makes againft it. For why fhould our Earth 
alone of all the Planets be furnifhed with In- 
habitants; fince it is neither the greateft, 
nor the innermoft, nor the outermoft, nor 


the 
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the beft furnithed with Light, or with Va- .nat 


onferencee 

riety of it, to receive them: I fay, why 
- fhould it of all the Planets be graced wich 
Inhabitants, while others, either larger, or 
nearer the Source of Heat and Light, are 
left empty and defolate? It vanifhes long 
before we come to Fupiter or Saturn, the 
leaft of whofe Satellites are probably as 
large. It is placed, fuppofe, at 21000 of 
its own Semi-diameters from the Sun: What 
is the Meaning then of ‘fupiter, a much 
larger Body, placed at 5 times that Diftance? 
Or of Saturn placed at near 10 times that 
Diftance ? Or of Venus placed at 1 500 fuch 
Diameters from him? Could not this Earth 
have rolled round the Sun, and been in- 
habited, unlefs it had been attended with 
thofe larger Bodies, rolling likewife round 
him without Inhabitants ? 

M. I think therefore, Philon, we fhould 
never look to the Heavens, and thofe mighty 
Bodies that roll round with us; nor confider 
that their Motions are governed by the fame 
common Laws, nor fuffer our Thoughts to 
rife above the Surface on which we tread; 
unlefs we come into this Opinion: For it 
appears to be ¢hat, which can only folvea 
thoufand Doubts in our Mind, and free us 


3 from 
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Contant. fom a thoufand Abfurdities, which we muft 
~/ otherwife entertain concerning the great Ar- 
chiteé? of the World. 

P. There feems in Truth to be no Me- 
dium, between remaining quite ignorant of 
all the Miracles of Power, and Wildom, 
which appear in the Heavens, and coming 
into this Notion: And on this Account it. 
was, that Men came into it, as foon as they 
began to compare this Earth with the other 
great Bodies in Nature, and found that it 
was but as a Point in Comparifon of the 
Univerfe. But 


CXXIV. Since you have fo little Doubt 
_ of the primary Planets being habitable, what 
do you think muft be the Ufe, or the De- 
fign, of that more copious Light reflected on 
the Moon by our Earth; or by thofe larger 
Bodies Fupiter, and Saturn, on their Se- 
condaries ? 

M. I fhall not readily forget thefe laf; 
and as more ample Provifion hath been made 
for them, than for the primary Planets them- 
felves; they cannot be idle Phenomena in 
the Sky, to amufe I know not what 
Beings, if none are there: But the different 
Abodes rather of fome fort of living Crea- 

tures 3 
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tures: For thus the Convenience of more is Ninth — 
confulted, as I remember you obferved fome yw 
Time ago. 

P. Certainly the Syftem is then of more 
Ufe; nor can it be conftrued a Blunder, or 
Mifunderftanding of the Defign, if the — 
Works of the Author of Nature are not 
idle, or employed to {mall Purpofe. 

M. It is rather true on the contrary that, 
the more ufeful they are, the more fkillful 
they muft be accounted. 4 large Defign, 
with {mall Convenience fhews that the Artift 
was not Mafter of his Bufinefs. 

P. You exprefs the Cafe with Propriety. 
It might be {aid that our Seas are large; but 
we have feen that they are referred to the 
Ufes of Habitation; and befides they are 
the Nurfery and Seat of numberlefs Species 
of living Creatures:’ Our Mountains are 
wild; but they are notwithftanding a con- 
tinued Scene of Vegetation and Life, and 
not ufelefs Deformities on the Face of the 

Globe. 

_ ML. And by a Parity a Reafon, thefe 
fecondary Planets certainly anfwer a more 
noble End, if they are equally the Seats of 
living Beings, than if they only reflected 
the Light emptily, on other empty Globes. 

Without 
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ont, Without this we cannot imagine to what 
“v~ Purpofe fuch vaft Spheres fhould bandy the 

Sun’s Splendor from one to another, and 
keep up an eternal Dance, unperceived by 
any Creature, unlefs perhaps by a few ftu- 
dious Perfons here on Earth, peeping through 
a Telefcope. I cannot bear to think that 
fuch wonderful Sights fhould have been fo 
far removed from us; if there were none 
elfe to admire them, | 

P, The Thought indeed thocks common 
Senfe. But it is likewife of Confequence in 
this Affair, Matho, to confider that on the 
Surface of the Moon (the neareft of thofe_ 
Bodies to us) as feen through the Telefcope, 
frequent Mountains, higher than ours, Rocks, 
Lakes, and Seas are difcovered; all which 
fhew a Planet not unfit for Habitation, but 
difpofed like to our Earth. 

M. Something like this is perceived even 
by the naked Eye. 

P. Here is a pretty exact Figure of the 
Moon, Matho, as obferved through the 
Tele{cope. 

M. Pray let me look at it. There is in- 
deed a great Inequality on her Surface here, 
and Variety of Light and Shade; for fome 
Parts are very dark, and others refplendent. 

I don’t 
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Conferences 
ference of Appearances even on the Surface wy™ 
of our Earth. | | 
P. You cannot, unlefs you were to fee it 
from the Moon. 
M. What ragged and broken Places are 
thefe, on the Edges of thefe lefler Figures? » 
P. Confider how large thefe Objects muft 
be in themfelves, when they lie at near 
24000 Miles Diftance from us! Thefe are 
Rocks, Mountains and hollow Vallies, which 
become thus confpicuous in certain Pofitions 
of the Moon, with refpect to the Light of 
the Sun: The Tops of thefe Mountains ap- 
pear thus by the Rays of the Sun ftriking on 
them, before the Light hath reached thofe 
Parts of the Moon’s Surface, where they are 
fituated. | 
Mz. Surely the Ufe of thefe Inequalitzes 
and deep Shades that appear, cannot be to 
reflect the Light on us: Such large Heights 
and Declivities feem rather fitted for the 
Defcent of Waters, and the Ufes of Vege- 
tation. pi 
P. What you obferve feems of great 
‘Weight : No body can be fo fanciful as to 
imagine that thofe dark Tracks, and deep 
Shades are defigned for the Reflexion of 
| | the 
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g Ninth the Sun’s Rays. But it is farther obferved, 
tage that thefe Shadows feen on the Surface of 
the Moon are contracted, as thofe Parts of 

her Difk are more turned to the Sun: Juft | 

as the Shadows of our Mountains become 
fhorter, as the Sun rifes higher; and quite 
difappear in the Height of the Day: Which 
fhews that it is but a fecondary Ufe of this 
Planet to reflect the Sun’s Light back on the 
Earth. If that had been the only, or the — 
principal Ufe of the Moon, fhe muft have 

had a certain equable Roughnefs of Surface, 

like an unpolifhed Block of white Marble, 

for difperfing the Sun’s Rays every way: 

But no Rifings, or Inequalities, like Rocks 

or Mountains. But the Author of Nature, 

who is the jirft Optician, and knew what 
Effect her prefent Surface would have at the 
Earth, hath given her a Mixture of the one 

and the other, to anfwer different Ends. And 
hence it is that we receive great Affiftance 

even from her reflected Light: And the re- 
ceives greater from our Earth, though made 
unequal by Mountains and Vallics In fhort, 

the moft diligent Obfervers of this Planet 
conclude, that our-Earth feen there would 
make jut fuch an Appearance to the Eye, 
ee 3 
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(though much larger) as the Moon does to ong... 


us here. | Sn ied 

M. This Point feems to be out of Doubt, : 
~— unlefs we would infift on Proofs which can- 
not be had, from the Nature of the Cafe: 
For, fince our Earth is an habitable Globe, 
and at the fame Time ferves as a Moon, there 
is certainly equal Reafon for concluding, that 
the Globe, which ferves us for a Moon, fhould 
be habitable too.—-I remember you faid be- 
fore, that the Arch, which furrounds the 
Body of Saturn, feemed not wholly de- 
figned for refleCting the Light on the inte- 
rior Planet; fince it keeps off as much at one 
Seafon, as it reflects at another: Now pray 
what may your Thoughts be of this fingular 
Piece of divine Workmanfhip? 

P. It is more eafy (as I faid then) to tell 
you what I do not think of it, than to form 
any confiftent Thought about it. Ido not 
think it the Ruins of an exterior Cruft, the 
reft of which hath fallen down upon the 
Body of Saturn. The Dilapidation of a 
Planet hath to me a ftrange Sound; nor are 
Ruins wont to be fo regular: Though even 
that would make it originally defigned for 
Habitation. Nor can I think it is a fluid 
Body. It muft then indeed have a {wift Ro- 

vet, ft, N tation 
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Connie, tation on its Axis, to give every Part of it 2 
“y~ centrifugal Force equal to its Gravity, and 
hinder it from falling down, the Time of 
which might eafily be affigned: But I do 
not fee why it fhould then be flat and broad, 
with the Edge towards us; it ought rather, 
Tthink, to be of a round or cylindrical 
Form. So that it appears more probably to 
be folid. | 

M. You feem inclined, t think, to fup- — 
pofe that this pendulous Structure may even 
be habitable. 

P. Every Body in Nature, Matho, is 
pendulous, tho’ in different Circumftances 
from it, ‘There is no Abfurdity in fuppofing 
it may be habitable, and ferve at the fame- 
Time for fome great Purpofe to the Planet 
it furrounds, as well as receive Advantage 
from it: But the fafer Way is to own, 
that it demands our Admiration, while it is 
beyond our Reach to Pikes the Ufe Me 
which it was thus contrived. 

M. Leaving this Body therefore as we 
found it; this I think feems to me beyond 
rational Doubt, that all the Planets, primary 
as. well as fecondary, are the Abodes of 
fome fort of Inhabitants or other. 
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CXXV. P. Confider then in the next iol 


Place, Matho, whether a fkilful Artif could 
defign that which is of greater Dignity, only 
for the fake of the inferior Part of his Work? 
M. Here, Phiion, 1 fancy I guefs wha 
you intend by this Queftion; and the Anfwer 
ig obvious: A fkilful Artiit could neither 
defign fuch a Blunder; nor coulda fair 
Enquirer in the prefent Cafe imagine, that 
Man was made for the fake of the Brutes, 
nor the inferior Animals for the fake of the 
Vegetables, nor the yearly Production of Ve- 
getables for the Relief and Comfort of the 
Soil an which they grow. This would be 
to turn the Bottom upward, and invert the 
Order of Things. I have not forgot what 
you fhewed me concerning the ri/ing Scale 
of created Beings. This Gradation is the 
Voice of Nature, as well as of Reafon, and 
confirmed by conftant Obfervation of the dif- 
ferent Species of Things on and about our 
Earth. The Relation and Aptitude of one 
Thing to another, where the Unity of De- 
jign appears through an infinite Variety of 
Particulars, always rifes upward. 
P. You refume the Subftance of what 
we then faid, in a juft and expreflive Man- 
2. ner. 
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Cee a jfiem For whofe fake then, tell me, 
“was this Earth formed, furnifhed out, and 

placed to revolve among the reft of the Pla- 
nets; for the fake of the rational, irrational, 
or vegetating Beings on it? 

M. This Queftion is fo plain, that I know 
you will hardly expect I fhould give you a 
direct Anfwer: But you mean that the other | 
Planets, as well fecondary as primary (which 
appears now to be rather a nominal Diftincti- © 
on, than to imply any real Difference of their 
Ufe and Nature) could not have been made 
on the Account of brute Animals, which 
can neither conceive the Beauty of the Work, 

nor acknowledge the Benevolence of the 
Creator, nor have their Nature improved by 
the Power and Wifdom difplayed in the Or- 
der and Variety of the Parts. 

P. Undoubtedly, Matho, the fame Rea- . 
fon holds, and is indeed ftronger with refpect 
to the reft of the Planets, than to our Earth, 
For if it would have been unfuitable to have 
peopled a lefier Planet only with brute Beafts, 
it had been full more abfurd to have made the 
Syftems of Saturn and fupiter, only for the 
fake of irrational Animals. Wherefore a 
nobler Gueft was to be placed in thofe mag- 
nificent Globes; who, though perhaps not 

refembling . 
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refembling us in all Particulars, may never~ s eiie, 
thelefs be endued with the fame rational “~~ 
Nature, and that poffibly in greater Perfecti- 

on, in Proportion to the Dignity of thofe 
nobler Manfions. - It is ftrangely incon- 

fiftent with Reafon, to imagine this vaft 
Stru@ture of the Univerfe to have been raifed 

up in immenfe Space only to be the Seat of e- 

ternal Silence and Solitude; the ftarry Worlds 

on high unfolded, the harmonious Motions 

of the Planets contrived, and all adorned 

with amazing Splendor and Brightnefs, only 

that wild Beafts might have a more conve- 

nient Retreat ! 

M. Ah, Philon! name not fuch a grievous 
Abfurdity! It fhocks Nature, and aftronts 
the Infinite Reafon ? 

_- P, Wherefore, I fay, a more divine Na- 

ture than {uch Kind of Beings, was wanting 
to complete the Defign ; a Nature fanctified 
with Reafon, afpiring after the endlefs Im- 
provement of the rational Faculties, fearch- 
ing into the neceflary and eternal Reafons of 
Things, itfelf defirous of, and defigned for 
Eternity. For Reafon moft plainly denies 
that a rational Nature fhould ever die. 

M. You carry me irrefiftibly along with 
the Strength and Pleafure of the Argument. 

Nag It 


TO? = DEEP LONG Phe 

cot.. It muft be allowed that God, who is thé 

t——— Infinite Reafon, cannot but delight in rational 
Works; nor can he be the Creator of other 
Things, except fo far as they are fubfervient 
to thefe. It is thus the Government of 
Reafon 1s known from the T emerity of 
Chance. 

P. Your Inference is folid, and of the laft - 
Importance: And from thence it will follow, 
that he could only have been the Creator of 
inert Matter, or of a fenfitive and irrational 
Nature, fo far as they regard fomething 
higher. And wherever that, which was 
made for the fake of another, is, there that, 
for whofe fake it was made, mutt be. 

M. How vain and peevith is Man, who 
makes himfelf the only Favourite of Heaven, 
and claims to himfelf alone the Care of Om- 
nipotence! as if the Kindnefs fhewn him 
fuppofed a Neglect of all other Things; or 
as if he were injured, unlefs the Univerfe 
were an infinite Wafte to pleafe him. How 
much better were it, as Modefty requires, 
to acknowledge the other Bodies in the Uni- 
verfe me dignified by Reafon, with this 
Seat of ours ! 

P. I believe, Matho, you have faid more 
than you are aware of; the Univerfe muft 


4 be 
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be a Wajte almott infinite indeed, if the Opi- .Nr... 


nion of the greateft Philofophers, founded -=~-™ 
on the Nature of Things, may be depended 


on in this Cafe, 


M. Pray what is their Opinion? I fhould 
be glad, if what feems fo agreeable to Rea- 
fon has alfo the Authority of better Judges. 
And it muft, I think, appear reafonable to . 
every body, that the living and rational Crea- 
tion fhould be as extenfive, as the dead and 
inanimate Part of it; fince it is undeniable, 
that the latter was ine for the former, But 
to imagine that, while the material Univerfe 
is almoft boundlefs, the rational Creation is 
fo confined and narrow a Thing, that aShip 
might fail round it in a few Months, is, Pm 
afraid, to meafure the Works of Omnipo- 
tence by our narrow Prejudices. But 
pray go on to acquaint me with the Opini- 
on of the Learned on this Head. 


CXXVI. P. You obferved long fince, 
if the Sun were removed always farther and 
farther from a Spectator, or the Spectator 
from him, that he muft ftill feem lefs and 
lefs, till at length he fhould appear but of 
the Bignefs of a larger Star, or even of a 


leffer. 


War. IM. And 
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Cees Sa And that at laft he would 

“—v—~ quite difappear ; becaufe from the Increafe 
of the Diftance the greateft Bodies muft at 
length efcape the Sight. Nor, I prefume, 
can any other Reafon be affigned, except 
the Vaitnefs of the Diftance, why many 
Stars, which cannot be difcerned with the 
naked Eye, become perceptible through the — 
Telefcope. And even thofe probably are 
not the moft diftant; for the Telefcope, as 
well as the Eye, muft have its Limits. 

P. Surely it muft. Could that Inven- 
tion be brought to the laft Degree of Per- 
fe€tion, it would, no Doubt, difcover to — 
us Stars hitherto imperceptible ;  fince the 
more perfect any Inftrument of this Sort is, 
the more of thofe celeftial Bodies it brings 
within our View. It is furprifing what 
Numbers of them have been difcerned by 
this Means, in a Space where we fee but 
very few, or none at all. In the Pleiades 
alone, where we can difcover but fix or 
feven, near two hundred have been rec- 
koned. 

M. From all this then it naturally fol- 
lows, that the Diftance may be fo great 
that the Sun himfelf could not be confpi- 

—cuous from thence, | 


Py: Qz- 
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P. Or any Body equal to the Sun in 
Magnitude and Splendor. 

M.. That is but the fame Cafe. 

P. Now the Diftance of the fixed Stars 
from us is fo vaft, that the Diftance of the 
- Earth from the Sun is but as a Point in 
Comparifon of it. 

M. This you mentioned in our third 
Conference, and I have thought of it fre- 
_ quently fince ; for it raifed my Admiration 
and Curiofity: Pleafe therefore now to 
fhew me what Ground there is for that Af 
fertion. 

P. You mutt firft call to Mind that the 
Diameter of the Magnus Orbis (as it is 
called) or the Earth’s annual Orbit, is up- 
wards of forty thoufand Times the Semi- 
diameter of the Earth itfelf, according to 
the common Suppofition of the Sun’s Dif- 
tance ; that is, upwards of an hundred and 
fixty millions of Miles. 

M. Could you not give me fome fenfible 
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Reprefentation of this Diftance, as you did — 


of the Sun’s Magnitude? For bare Num- 
bers do not ftrike the Imagination. 

P. I cannot indeed: All our Meafures, 
and fenfible Images are fwallowed up here, 
‘without being known: You fee it is more 
4 than 
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than forty thoufand Times the Semi-diame- 


wy~ ter of the Earth itfelf, which is our great< 


eft Meafure. Even the Moon’s Orbit, 
which helped you to conceive the Magni- 
tude of the Sun, could not much aflift HH 
Imagination in ry Cafe, 

M. Well, go on. | 

P. Now when the Earth is in the op- 
pofite Parts of its annual Courfe, or hath 
really advanced a hundred and fixty millions | 
of Miles nearer fome of the fixed Stars, 
and hath left others of them fo much be- 
hind, it feems not to have changed its 
Place with Refpect to them, nor they to 
have altered their Situation with Refpect to 


‘each other in the leaft: Which could not 


be if this Diameter of the Magnus Orbis 
bore any aflignable Proportion to its Dif- 
tance from the fixed Stars. : 
M. Let me confider this a little. — 
If I thould travel a hundred and fixty thou- 
fand Miles ftraight forward every Year, for 
a thoufand Years together, and yet never 
perceive myfelf draw nearer certain immove- 
able Bodies that were before my Face, nor 
farther from others that I fee left behind 
my Back; and if one particular Body, in 
all that long Jaumey, fhould ftill appear 
with 
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with the fame Degree of Elevation above o.nfntce. 
my Head ; I fee plainly the Confe- yw 
quence: Thofe Bodies muft indeed be at | 
-an inconceivable Diftance from me; and 
the Space I had travelled over mut bear no 
Proportion to their Diftance; otherwile 
they would feem to have hiaaeia their Si- 
tuation among themfelves; as the Objects 
in a large pdt are thrown into a different 
_ Order, while I travel through it. 

P. You have formed to yourfelf an I- 
dea of this to better Purpofe than I could 
have done: Only this is no Fiction; you 
are really carried thus far, not indeed once 
in a thoufand Years, but twice in one Year. 
For in Effet you are about the roth of 
-Ffune a 1000 Times a 160000 Miles far- 
ther from the Northern Parts of the Hea- 
ven than you were the December before : 
And yet you perceive your Situation with 
Refpect to them no Ways changed. 

M. This then helps me to underftand 
nae inion Triangle you fuppofed drawn, 
of which this Diameter of the Magnus Or- 
bis was the Bafe; and the two Sides meet- 
ing in the Pole of the Heavens, were yet 
with Refpe& to our Perception parallel. 
Whence we inferred that the Bafe was but 

: as 
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ent. as a Point in Comparifon of the Sides. 
tomye’ The one Argument illuftrates the other: 
And from hence I perceive we rightly in- 
ferred the Parallelifm of the Axis of the 
Earth to itfelf, in all its annual Courfe ; to 
which chiefly we owe our Diverfity of Sea- 


fons. 


CXXVII. P. From this Account then 
how large Bodies, do you think, muft the 
fixed Stars be, which are thus confpicuous 
at fuch a prodigious Diftance ? 

MM. Vatt Globes certainly ; not lefs pers 
haps than the Sun himéelf. 

P. There is neither perhaps nor perad- 
venture in the Cafe, Matho, for it can be 
{hewn by irrefragable Arguments, that were 
the Sun at fuch an immenfe Diftance, he 
would not appear larger than one of thofe 
Stars: Nay, were he not a luminous Globe, © 
he could not be feen there at all. But 
thofe Bodies are confpicuous at greater Dif 
tances, than are menfurable by the Laws of 
Opticks. And hence it is that the moft 
judicious Aftronomers have rightly con- 
cluded, that the fixed Stars are prodigious 
fuminons Bodies, equal to the Sun in Big- 

nefs. ; 
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mefs; or that they are themfelves indeed fo 
many Suns *. 

M. J faid perhaps, not that I doubted ; 
for this Conclufion feems to follow from 
what was faid juft now, vz. That the 
whole Diameter of the Magnus Orbis is but 
as a Point in refpect of their Diftance. But 
why did you fay, That they are feen farther 
than the Laws of Opticks reach to? 

_ .P. When they are feen through a Te- 
lefcope which magnifies above a hundred 
Times, they do not appear bigger than at 
prefent; or rather they appear lefs, but bet- 
ter defined ; the tremulous Scintillation, or 
Sparkling, being thus cut off. Whence it 
is inferred that, were the Diftance between 
them and us but one ggth Part of what 


* Hinc patet Syftema Planetarum circumfolarium, 
@ fixa fpectatum, vifum prorfus fugere, & in idem 
pundtum lucidum confundi cum Sole, cujus Diameter 
infenfibilis fiet, fi diftin@eé fpectetur & orbatus Capilli- 
tio, quali fixe Terricolis cinéte videntur. Ideo- 
que viciffim Planete circa Soles i/tos (fixas, {cil.] ro- 
tati Obfervationem noftram effugiunt penitus. _ Dubi- 
um non eft quin, oculo in fixa aliqua ( aut Planeta 
circa illam revoluto) pofito, reliquarum circumcirca 
fixarum Ordo & Conftellationum Figure diverfa fint 
prorfus ab illis, qua nos fpectamus; quippe cui Sol 
nofter Stella fixa videtur, Gregor, Aftronom, Lib. 6. 
Prop. 7, Coroll | 


it 
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comh .. it is, we fhould perceive them little bigger 
“ay~ than we do at prefent. And fince the 

Breadth or Diameter of Objects decreafes, 
as their Diftance from the Eye increafes ; 
the fixed Stars (according to the Rules of 
Opticks) muft be quite extinguifhed, long 
before the Diftance were increafed to 99 
Times as much, Whence, were the Sun 
at the Diftance of the fixed Stars, he would 
appear only as a luminous Point, without. 
Breadth ; and were he not luminous, he 
could not appear at fuch a Diftance at all. 

MM, 1 had no Difficulty on this Head be- 
fore ; but what you have now added gives 
me {till more Satisfaction, And fince in 
the Immenfity of Space the greateft lumi- 
nous Bodies muft at laft difappear, their 
different apparent Magnitudes may be ow- 
ing to their different Diftances; allowing 
sal were all equal among themfelves. 

P. On that Suppofition another Reafon — 
cannot be affigned. | 
M. This Boundleffnefs of the aatehel 
Univerfe diftreffes the Imagination ; and is 
literally inconceivable ! | 

P. If then the fixed Stars are Suns e- 
qual to ours, which can only be denied by — 
fhutting our Eyes to thefe Reafons; Pray 
for 
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for what Purpofe fhall we fay they were ,Nit 
created? ‘That they might twinkle to us oe 
in a Winter-Evening pein ‘the infinite 
Space ? 

M. I forefee what you aim at; but go 
on: Their twinkling to us, whatever Plea- 
-fure it may give us, cannot be the princi- 
pal Defign of the Creator in forming them. 
P. If they were folely defigned for our | 
Ufe, why are they fo far removed from us 
as that we fhould not have the full Ufe of 
‘them ? - Why are they fo many, when 
~ fewer; or fuch great Bodies, when lefler 
Lights placed nearer to us, might have been 
more uteful ? | 
M. Do not mention fuch an Ablurdity; 
_ ho Body will fo much as pretend it. What 
Ufe could this little Globe have had for 
fuch a Number of Suns? Or how could it 
have borne them nearer? Shades and Dark- 
nefs are as neceflary to our State as Light 
itfelf. 
P. If then thofe Bodies are luminous 
Globes, equal to the Sun in Splendor and 
Magnitude, can they ferve for a lefs noble 
Purpofe, or be of lefs Ufe in sein Creation, 
than the Sun himfelf? 


M, Equal 
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cointh =» MM. Equal Bodies muft ferve for equal 
Uv Purpofes; unlefs we would fuppofe that the 

Author of Nature wrought accurately only 
in our Syftem, and loofely in all Parts of 
the Univerfe befides. Which I’m afraid is 
the general Prejudice, in this as well as in 
other Cafes. — 

P. Do you think that to an Eye placed 
at the Diftance of Szrzus, or Aréurus, 
where our Sun would appear but as a lu- 
minous Point, the folar Planets could be 
difcerned ? 

M. No; They muft be confounded 
with that Point, as much (and more) as | 
the inferior Planets, Mercury and Venus, 
are confounded with the folar Rays, at the 
Diftance but of Fupzter or Saturn. 
From all this you infer (nor do I fee what 
can be faid againft it) That the fixed Stars. 
have each their Syftem of Planets, which 
cannot be difcerned by us at this immenfe 
Diftance ; and that they fhine to the Inha- 
bitants of thofe Regions. | 

P. Perhaps they fhine to none ? 

M. Yes, if Light doth not anfwer to 
Eyes ; or rather if it anfwers to nothing. 

P, If then, they fhine to any Beings, 
can we imagine that they fhine for the Sake 

of 
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of thofe who do not perceive the hundredth Congres 
Part of them, without the Help of a Te-* 
lef{cope, or even perhaps with the Affiftance 

of that Invention ? 

M. That would be notably repugnant, 
to imagine they fhine for thofe who do not 
fee them. Wherefore, I fay, I would not 
have you fo much as fuppofe that fuch Ufe 
of them is pretended ; fince no Body, J 
believe, will iniagine it. I readily come 
- into your Sentiments: For, as was obferv’d 
before, we muft either not think upon this 
Subject at all, but forget that there are fuch 
Bodies in Rand. ; or if we refle& upon 
them otherwife than Children do, (who 
look upon the Stars as fo many bright 
Studs, with which the vaulted Roof of 
Heaven is adorned) we mutt come into this 
Opinion. The Inhabitants of thofe Parts 
and we feem to be much in the fame 
Condition. To a Speator placed there 
our Sun muft appear as a fixed Star, and 
the folar Planets be quite abforbed by the 
Immenfity of the Diftance: Yet it would 
not follow, that there was no fuch Globe 
as our Barth, and that no living Being ex- 
ifted near that fixed Star. In thort, this 
Point can only be determined in the Nature 

Vor, II. O of 
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Niehof Things, by the Principles of Reafon : 
wy~ And to reject it becanfe it cannot be afcer- 

tained by Eye-Sight, or by travelling into 
thofe Parts, feems equal to picking a Quar- 
rel with Reafon itfelf. 


CXXVII. P. If, Matho, any other 
Ufe of Light could be imagined, than to 
anfwer the Purpofes of Eyes and Vifion, 
or if Eyes could belong to any other than 
a corporeal Nature, I fhould not fuppofe 
that any Species of animal Creatures refided 
in thofe Parts: Or if it could be fuppofed 
that by far the greateft Part of the Uni- 
werfe was to fall to the Share of brute 
Creatures (while a Point only was allotted 
for the Habitation of rational Beings, which 
can hardly be difcerned among the other 
Bodies in the Creation; ) I fhould fufpec 
that only brute and fenfitive Animals might 
inhabit the wide Expanfe of material Na- 

ture. But fince thefe Suppofitions are in- 
confiftent with Reafon, and inferior Crea- 
tures were only defigned for the Sake of 
nobler Beings, I am forced into this Opi- 
nion whether I will or not. 

M. And I, on the contrary, come into 
it with Pleafure. I remember with what 

| Surprize 
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Surprize I firft heard of the Antipodes ; ee. 
Inhabitants, as I thought, with their Heads ~Vew 
_ hanging downward: But now I am fenfi- 
ble what a Void there muft have been, had 
not our Globe been habitable quite round. 
It would then have ferved but juft for half 
the Ufe it ferves for now. 

P. You do not know, Matho, that fome 
Centuries ago it was reckoned abfurd, and 
little lefs than impious, to fuppofe that there 
were Antipodes, or Inhabitants on the op- 
pofite Part of our own Globe. This Nar- 
rownefs of Thought is now laughed at as 
an idle Prejudice of ignorant Antiquity : 
But once it was a ferious Affair. So diffis 
cult is it to get the better of Prejudices. 
_ that have once taken Root in our Minds ! 

-M. So much the earlier therefore they 
ought to be corrected. But in the prefent Cafe, 
I fhall for the future contemplate the Face 
of the Heavens in the Night Time with 
more Delight, while I confider that all a- 
bove me is not a wild Solitude, -defigned 
only to fatigue the Eye, and amufe us puny 
Mortals; but that rational Beings inhabit 
thofe Regions, and admire with us the 
Wifdom of the common Creator, difplayed 
in their different Views of Nature: And 
O 2 while 


196 


Ninth 
Conference. 


MATH Oskoreine - 
while I reflect, that we have not pafled 
the Bounds of the rational Creation, when 
without the narrow Limits of our own 
Syftem. 

P. You have feen how narrow the Li- 
mits of the Syftem are, compared with the 
whole Creation: So that whatever Reafon 
fhews us that the Reft of the Bodies in the 
folar Regions are not unfinifhed or uninha- 
bited Seats, muft likewife fhew us that the ~ 
other Syftems in the Univerfe (which bear 
an incomparably greater Proportion to them 
than they do to our Earth) cannot be an 
immenfe Defert, nor be without Spectators of 
what is done there by the Almighty Archi- 
tect. 

M. J underftand: The Reafon becomes 
ftill ftronger the higher we afcend. 

P. If once we go beyond the Surface of 
this Globe on which we tread, we can ftop 
no where; nor rebate the Force of the 
Reafon, which ftill becomes ftronger, till — 
we acknowledge the material Creation ha- 
bitable throughout. Hence we mutt fup- 
pofe that only a Point of the Univerfe is 
habitable ; or that the whole Univerfe 1s 
habitable. The Argument will always re- 
turn upon us, Wherever that which was 

i . made 
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made for the Sake of a nobler Nature is, oNe ie, 
there the nobler Nature for whofe Sake it — 
was made muft be, 
Pes WM As wasedaide inna’ like ‘Cafe oe 
it is probable the contrary Opinion firft pre- 
vailed, becaufe Men believed that the Earth 
was the greateft Body in Nature; that it 
occupied the Center of the Univerfe ; that 
all Things elfe were created for its Sake ; 
and that the Heavens confifted of folid 


Orbs, which whirled round our Globe in 


four intl twenty Hours. 

P. Let us only add to this, that an uaz- 
verfal upward and downward was believed 
to reach through all the material World, 
refpecting only this Earth; and I believe 
we have all the Prejudices on which the 
contrary Opinion was founded. So. that 
whatever removes this Heap of vulgar 
Miftakes from Philofophy, and fhews that 
the Earth revolves among the other Pla- 
nets, and that its diurnal Rotation fuper- 
fedes the rapid Motion of the Spheres ; 
fhews at the fame Time the Reafonablenefs 
of this Opinion. 

M. We ought therefore, I think, to 
come into it, in Confequence of having 
_ thrown off thofe Prejudices; unlefs we 
O 3 would 
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would be thought to have reformed our 
Philofophy by halves only. And I am per- 
fuaded, if we would but reflect that there is 
a Downward to other Bodies in Nature, as 
well as to our Earth; that alone would re- 
concile us to their being habitable Globes: 
But wherever a Body revolves about another 
as a Center, that fhews a Downward. The 
Moon rolls about our Earth; from fthence 
therefore to us is downward: The Moons 
of Fupiter and Saturn roll about thofe Pla- 
nets; whence there is a Tendency down to 
thefe alfo. 

P. And that a much ftronger Tendency 
than to this Globe. In fine, Matho (for 
we muft have done) it is of Importance to 
confider here, that the Deity might, ac- 
cording to his Good-Pleafure, have created 
more or fewer Worlds: But to have applied. 
them when created to no Purpofe, or to 
have replenifhed one little Globe with ratio- 
nal Inhabitants, and left innumerable others 
empty and ufelefs, is the perfect reverfe of 
Art and Contrivance. 

M. That could only have been the Effect 
of Power undirected by Wifdom. 

P. And then upon Reflection you will 
find one Thing extremely remarkable. The 
Mind - 
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Mind of Man itfelf only refts fatisfied with Ninth 


Conferences 
thofe Effects of Almighty Power, the Great- -=~—~ 
nefs of which it can neither conceive nor 
- fearch out; and this whether we confider 
the Grandeur, the Number, or the Subtzlty 
of his Works. For as long as it can fathom 
fomething farther, fo long it conceives Om- 
nipotence circumfcribed: And fince this is 
a repugnant Thought, it refts only fatisfied 
when it can explore no Limits to Power and 


 Contrivance. And in this fingular View the 


Power of the Deity offers itfelf to be revered 
and adored by us! It was obferved before, 
that we can fee a little about the Middle ;s 
but could we reach to either of the Ex- 
tremes, we fhould find ourfelves difappointed. 
The Mind would fit down difcontented, 
having nothing more to look for. As this 
is a Mark of Eternity (fhall I call it?) in 
the Mind of Man; fo what Richnefs of 
Power is it, that we can neither find out the 
Beginning, nor the End, nor the Extent, of 
the Works of God! 
M. What a noble View then of the ma- 
terial Creation have we from thence! 
P. A quite different one certainly from 
that, which reprefents the celeftial Orbs in- 
O 4 clofing 


200 MATHO: or, The 
Conennee. Clofing our Earth, as the Shell does the 
wy Kernel. 
| . M. Name not that Difgrace of Philofo- 

phy. Here the boundlefs celeftial Spaces, 
from Eaft to Weft, from the North to the 
declining South, are appointed for Life and 
Habitation; the Seats of Reafon and (if I 
durft fo fay) Humanity. I defery Worlds 
without Worlds; Suns and Syftems, till the 
Imagination is wearied. < 

P. And there Nature and Creation begin | 
anew, till the Creature finks in endeavour-~ 
ing to grafp the Works of the Creator. 

MM. “This after all isa Work, this only a _— 
World worthy of the Omnipotent Ar chiteét, 
immenfely Good, immenfely Powerful ! 


CXXIX. P. But does not the Confidera- 
tion of thefe Things give you fome Concern, - 
Matho, left the Deity thould negleét you, 
having fuch a Multiplicity of other more 
important Affairs to look after? | 

M. This, as I obferved before, Philon, 
can give meno Concern; while I refle@ and 
feel, that the conftant Aion of the Deity 
a thgufand Ways fupports me. While I 
look or walk, while I {peak or think, my 
corporeal Frame is preferved by innumerable 

3 2 concurring | 
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onferencee 
Repulfe, in every Part of my Body: Nay xed 
while I fleep or breathe, and have not my 
Thoughts at my own Command, the Deity 
powerfully fupports me. But why fhould 
the Multiplicity of Affairs perplex the Deity? 
That only belongs to a limited Power. Did 
we fee from the ftrongeft Reafons that his 
Power, Wifdom, and Goodnefs are infinite, 
only to forget the Confequences of that Con- 
clufion, when we had Occafion to refer to 
them? 

P. Itis furelyas you fay, Matha; every 
Pulfe of the Artery, every Draught of Air 
we fetch, every Motion and Change of ma- 
terial Parts we feel in our Bodies, is a Pledge 
_ of the prefent Power and Kindnefs of the 
Creator ; fo that he is no lefs powerful and 
good. to us, than if he were powerful and 
good to us alone, and to no other Beings, 
And then, as you obferve farther, fince it is 
the Property only of limited Power and 
Knowledge, to be perplexed and confufed 
with the Multitude of Bufinefs, it would be 
foolifh enough to fancy that the Deity might 
be over-powered in exerting his Power, or 
confufed with the Extent of his own Know- 
| ledge, 

M. Such 
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c Ninth . WM. Such Notions are inconfiftent, and 

www deftroy themfelves. And from thence we 
may with Pleafure infer, that we cannot 
confider the Multiplicity of the Works of 
the Deity, as the Effect of his infinite Pow- 
er; but we muft at the fame Time be fen- 
fible of our own Security, how {mall a Part 
of them foever we may be. 

P. So little inconfiftent indeed are thefe 
two, that the Care for the whole confifts in | 
a minute and conftant Support of all the 
Parts. 

M. But pray, Phzlon, inform me here, 
how our Bodies are conftantly preferved 
from the crufhing Weight of the incum- 
bent Atmofphere, by the Particles of Air in 
all their Parts? This you mentioned in great 
Hurry juft at our laft parting. 

P. I will not recommend that Notion to 
you (though it is the only thing that gives 
me Satisfaction in this Particular) and it 
was for that Reafon I mentioned it in fuch 
Hafte: However I fhall tell you in few 
Words what feems right to me; and you 
may choofe, or reject it afterwards, as it 
fhall appear reafonable to you on Reflection. 
No human Force or Induftry can bring the 
Particles of Air into Contaét; hence the 

Spring 


a 
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Spring or repulfive Force of the leaft Parti- Ni 


cle muft be of itfelf fufficient to bear off the ashore 
Weight of the whole. 

_ M. I conceive a Quantity of Air then, 

as confifting of a Number of {mall Atoms, 
which fuddenly ftart from one another, if 

at any ‘Time they have been fqueezed into 

lefs Room. 

P. You are right; when the Air is 
ftrongly comprefied, the Effort it makes to 
_reftore itfelf is incredible. Heat. increafes 
the repellent Force of the Air, and generates 
no {mall Quantity of it, as we may fee by 
the Vapour and Steam forced out from all 
combuftible Bodies while they burn: From 
burning Gun-powder efpecially great Quan- 
tities of Air are produced. From this In- 
creafe of the Spring of the Air by Heat, and 
the new Quantities of it produced, proceeds 
that fierce Explofion, which throws out the 
Bomb, or Cannon-ball with fuch Violence. 

M. In this manner may Aitua, or Vefu- 
vius, tage by the fame Force. 

P. Andthe Earth itfelf tremble too,— 
Now fince Air may be generated from other 
Subftances, by Heat, or by Fermentation, 
it feems perfectly needlefs to enquire folici- 
_ toufly how it can get into all the Parts of 
2 our 
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Confenme, OUL Bodies by external Conveyance ; or to 
“ew place the whole Strefs of the Queftion in 

the formal manner how that can be effected. 
It was conftantly in all Parts of them, as 
being generated inwardly ; and the Quan- 
tity of it, fufficient to balance the Weight 
of the external Atmofphere, can never be 
wanting. Nothing elfe could fave us from 
being crufhed, unlefs we fhould call in the 
Help of a conftant Miracle. This itfelf, I 
allow, isa conftant Miracle: But then it is 
in the Courfe of Nature, and according to 
the Methods which we reckon commonly 
mechanical. : 

M. J underftand pretty well what you 
fay ; but fomething ftill fticks with me for 
want of farther Information. What is the 
Weight with which you reckon the At- 
mofphere conftantly prefles us? | 

P, Since it prefles us on all Sides, the 
Weight muft be as the Surface it ats againtt. 
One Man may fupport a Weight as ten Tun, 
and another fifteen, or even twenty. But if 
a Man were {queezed by half of this on one 
Side, it would prefs him to Death in a Mo- 
ment. 

M. Why could not the internal Air in all 
Parts of his Body balance this Weight ? 

P. Becaufe 
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P. Becaufe it would have nothing to act , Nish 
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againft on the other Side, ‘The Weight of y~ 
the internal Air may be but a few Grains : | 
This could never balance a Weightof ten or 
fifteen Tuns. But as foon as the Atmofphere 
acts on the other Side, the internal Air by 
its repulfive Power defends itfelf in the 
Middle, and keeps off the Preflure on each 
Side ; fo that we feel the Preffure no more 
_ than if there were none. 
M. Ibegin now to have a Notion of it. I 
fancied that the Preffure on the one Side 
might balance the preffure on the other ; or 
that the external Air formed a fort of hollow 
Cafe, as it were, round the Body, which 
fupported, or kept off the Weight. But 
- now I fee the repellent Force of the Parti- 
cles muft puth them to act on all Sides. 

P. While we blow up Soap-Budbdbles, 
which was mentioned before, into a fpheri- 
cal Figure, we are not to imagine that the 
external Air forms itfelf into a hollow 
Sphere, which fufpends the Weight of the 
Atmofphere from aéting on the Sides of the 
included Bubble; though a fpherical Fi- 
eure be allowed to be the moft advantageous 
for fuch a Purpofe. Ifit were fo, confider 
what prodigious Force it would require to 
blow 
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confeene Dlow up the Bubble, and thereby to form 
“v~ this hollow Sphere, or fufpend the Preflure 
of the Atmofphere on all Sides of it, This 
fhews us that it is the internal, or included 
Air, which (by its Spring) performs. this 
Effect. And if this be fo in a fpherical Fi- 
gure, it muft be more fo in any other Fi- 
gure lefs regular. 3 

M. You have entirely {atisfied me on this 
Head, Philon. When I refle@ on the va. ~ 
rious Shapes of all forts of Animals, and 
their conftant Change of Figure while they 
move, the external Air cannot conftantly 
throw itfelf into hollow Cafes to keep off the 
Preflure of the Atmofphere from their Bo- 
dies. But what was it you faid, when 
we parted, of People that dive under 
Water ? 

P, The Water muft prefs them on all 
Sides, and that in Proportion to the Depth 
they dive to; nor can any thing defend them, 
in my Judgment, but the Spring of the Par- 
ticles of Air in all Parts of their Bodies: For 
the Water being an unelaftick F luid, or 
having no repellent Force between its Par- 
ticles, is lefs fit than the Air to form itelf 
into fuch ambient Figures, as might defend 
their Bodies from the Preflure. If this were 

ee 
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fo, it muft defend them inall Depths alike: .Nizt* 
But the farther they go down, they feel the yw 
greater Pain in their Heads, Eyes, and Arms ; 
according as the Spring of the internal Air 
is more over-powered. 

M. Why do you fay that no human 
Force could bring the Particles of Air into 
Contact? 

P. In the greateft Degree of Compreffi- 
on Men can give the Air, Bodies move up 
and down in it without a Refiftance fenfibly 
greater than ordinary. If the Particles of 
Air could be brought into Contact, it muft 
probably be as denfe, and therefore as heavy 
as Water. 

M. T remember indeed what you faid, of 
breathing a fluid as denfe as Water, when 
you firft mentioned to me a repulfve Force. 

P,. Now I hope we have done. 

M. We muft rather return back to our 
Subject concerning the Planets; for 


CXXX. There are till two or three 
Particulars I fhould be glad to have your 
Thoughts of; and efpecially with regard 
to one I afked about fome Time ago; 
namely, Since a fkilful Artift does nothing 
at Random, or without Defign, pray what 
do 
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do you take to be the Caufe of the great 
Difference we find in the Revolution of the 
Planets on their Axis? Sfupiter, the largeft 
of them, performs more than two Revolu- 
tions on his Axis, before Mars, or our 
Earth, though much inferior to him in 
Bulk, performs one. | 

P. It is as true on the one Side, Matho, 
that the great Architect of Nature does no- 
thing at Random, or without Defign, as it 
is on the other, that we cannot difcover the 
Reafons in every Particular, why he hath 
contrived Things fo; and this we muft 
readily own, if we confider the infinite Dif- 
ference between his Knowledge and ours. 

M. This is a fatisfactory Reafon enough 
why we cannot know every thing; or 
rather indeed, why we can know but few 
Things. : 

P. You fee it is not an Excufe contrived 
for our Ignorance, but a Truth flowing from 
the Limitation of our Knowledge, when 
compared with the Divine Intelle&: Neither 
is it a Refuge devifed to fkreen the Works 
of the Deity from Enquiry and Examinati- 
on. The better qualified any Perfon is to 


enquire into, and judge of thefe Works, fo 


much 
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much the more Art and Skill will he find Ones, 


difplayed in them. ay 

M. All this is a plain Confequence of 
what has been {0 often faid before. 

P. To be fatisfied therefore that the Di- 
vine Art reaches beyond our Faculties, is a 
negative fort of Knowledge, as neceftary to 
be kept in Mind, as any thing we know 
moft perfeétly : And hence, if we would 
enquire foberly into the Works of Nature, 
we ought humbly to adore, and reverence 
a Knowledge fuperior to our own, even in 
thofe things, where we can neither compre 
hend the End, nor the Means conducing to 
it; for this alfo belongs to found Philofophy. 
Otherwife, ifonce we fhould imagine we were 
capable of knowing every thing, we muft ne- 
ceflarily fall into the Abfurdity of fuppofing 
there can be no Reafon for ordering things 
fo, becaufe we do not fee the Reafon. 

M. That would indeed. be direct Folly 
and Madnefs. 

P. Much lefs ought we fo rigidly to in- 
fift on a Reafon for every thing, as to 
leave nothing to the Determination of the 
Good-Pleafure and Will of the Deity; in 
fuch Cafes namely, where the End admits 
of a diverfity of Means equally conducive to 

ANS 4 All P it 
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ees it in Nature. For fome Philofophers have 


“v~ idly contended, That the Frame of Nature 
could not fabGitt if the diurnal Revolution 
of the Earth, for Inftance, were but a Mi- 
nute, or half a Minute, longer or fhorter 
than it is. They demand a fufficient Reafon 
for every Hair’s Breadth; otherwife the 
Hands of the Creator muft be bound up: 
As if his Good-pleafure were not really the 
moft fufficient Reafon in fuch Cafes. 

M. This is manifefty abfurd, and con- 
trary to common Senfe at firft Sight. Thofe 
affectedly nice Folks, under Pretence of de- 
manding a Reafon for Things in themfelves 
indifferent, feem rather determined, I think, 
to bring the Deity under Reftraints at their 
Pleafure, contrary to Reafon. But in the 
prefent Queftion concerning the different 
Length of the Reyolitions of the feveral 
Planets on their Axes, that is, concerning 
the different Length of the Days in each 
of them, may we not fuppofe that the Con- 
venience and Pleafure of their feveral In- 
habitants is ftudied? For in the Planets, 
which are at the greateft Diftance from the 
Sun, the Comfort of the Inhabitants feems 
to require that the Darknefs thould be fhorter, 
and the Returns of Light more frequent, 

2 than 
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than in thofe which are nearer the Center Pr oe 
of the Syftem. Thus Mars and our Earth, @\—d 
whofe diurnal Revolutions are nearly equal, 
feem to have but the fame Diftance, if 
compared with Saturn or Fupiter. 
P. We may fafely fay in general, Ma-~ 
tho, that the Convenience and Comfort of 
the Inhabitants is the End of all thofe 
_ ftudied Contrivances which are obfervable 
throughout the whole Syftem: But it would 
be rafh to betoo particular in the Application 
of this general Conclufion ; becaufe we may 
be too liable to fall into the Miftake of mea- 
furing Conveniencies according to our own 
Conftitution on this Globe : Whereas the Na~ 
ture and Condition of the feveral Inhabitants, 
is probably as different as the Globe they 
refide upon. We have Inftances enough 
of this Diverfity of animal Life on our 
own Planet, to fatisfy us that fuch a No- 
tion’ is not without Foundation. The Ru/~ 
fran Bear could as little live on the {corched 
Plains of 4frica as the Lion or Tiger a- 
mong the Lapland Snows. Some Crea- 
tures we obferved' fleep for whole Months 
together : The quick Returns of Light and 
Darknefs do not fo much affeé& thofe, as 
the flower Viciffitudes of Summer and Win- 
( P 2 ter, 
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co vinth ter. Some Creatures fly abroad only in the 


tv— Dark, or charm us with their Mufick then, 
while others are repofed in Silence at the 
fame Seafon. 

M. This indeed I faw before: And a- 
mong Vegetables likewife, fome are fitted 
to thrive beft in a cold Clime, whilft others 
require a warmer Region; fome are of a 
fhort Duration, fome preferve their Ver- 
dure all the Year round; fome appear ear- 
ly in the Spring, others later, through 
all Seafons of the Year. There is, I per- 
ceive, an inexpreffible Variety of Conftitu-. 
tion both in the vegetable and animal Na- 
ture ; fo that I am obliged to you for re- 
minding me of thefe Particulars on this 
Occafion. We are apt to require thofe 
Circumftances every where, which feem 
moft convenient to our own Condition : 
Though it muft be as abfurd to imagine that 
all Things muft be alike in the feveral Pla- 
nets, as in all the Climes of the fame Planet. 

P. Agreeably to this therefore we fee, 
there is a great Diverfity in their Revolu- 
tions on their Axes: Mars and our Earth 
perform their diurnal Rotation, as you ob- 
ferved, nearly in the fame Time ; but Ve- 
nus and our Moon take a much _ longer 

Rey Sr Su a Space ; 
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"Space ; the Day in Venus being 23 of dlificaiete. 
Days, and in the Moon a whole fynodical —~~™ 

Month ; while ‘fupzter’s Revolution is per- | 
_ formed in lefs than ten Hours, and Saturn’s 
probably is not of much longer Duration. 
_ Hence, befides the Convenience you men- 
tioned of the more frequent Returns of 
Light, another Advantage muft accrue to 
the Inhabitants of thofe larger Planets, by 
their fwift Rotation on their Axes. 

M, What other Advantage? 


CXXXI. P. The Gravity of Bodies 
on the Surface of ‘fupiter is twice as great 
nearly as on the Surface of our Earth. 
Wherefore if we refided on that Planet, 
we fhould be a Burthen to ourfelves, be- 
ing prefied down with double the prefent 
Weight, and having but once the Strength | 
“to fupport it. But Supzter is more than 
ten Times larger in Circumference than the 
Earth: Hence if both Planets revolved on 
their Axes in the fame Time, the centrifu- 
gal Force in Fupiter would be more than 
ten Times greater than with us. But the 
Squares of their periodical Times are nearly 
as 6 and 1; or the Squares of the Num- 


ber of Revolutions performed in the fame 
ae: Time 
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cone, Lime by the Earth and ‘fupiter are as t 


—— and 6. Wherefore a Body placed on fu- 
piter will have 60 ‘Times a greater centri- 
fugal Force than with us: Which muft be 
a notable Relief to the Inhabitants of that 
Planet, although perhaps endued with a~ 
greater Degree of Strength than we are. 

M. This is an Advantage I did not at- 
tend to. And what Part of their whole 
Weight may it be, of which they are thus 
eafed by the centrifugal Force of their Pla- 
net ? 

P. They are lighter by about a ninth 
Part of their whole Weight: Or a Body 
weighing nine Stone at Yupzter’s Equator, 
if the Planet ftood ftill, would gravitate 
with a Force but as eight Stone, upon the 
Commencement of its diurnal Rotation. 

M. That muft in Truth be a great Re- 
lief. But as fupzter is ten Times larger in 
Circumference than the Earth, why is not 
the Attraction, or Weight of Bodies, ten 
Times greater likewife on his Surface than 
on our Globe? | 

P. If the Matter in him were as denfe 
as in our Earth, the Weight of Bodies on 
their Surfaces would be as their Semi-dia- 
meters, or the Diftances from their Cen- 

ters 3 
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be made lefs denfe with Defign. For we yond 


can hardly imagine that Men of our Sta~ 
ture, for Inftance, could {upport ten Times 
the Weight of fuch Bodies as ours are, 
with Eafe; or have the free Command of 
Limbs fo chained down by their own Gra- 
vity. Andif we fuppofe them of a larger 
Stature, the Inconvenience becomes greater, 
the leaft of any Species being always ob- 
ferved to have the greateft Eafe and Agility 
in Motion. And upon the fame Account, 
though. Saturn be 8 Times larger in Cir- 
cumference than our Earth, equal Bodies 
are not 8 Times heavier on his Surface 
than on the Surface of this Globe ; but in 
the Proportion of 17 to 10; that is, not 
_ much above once and a half as heavy. 
_M. Tam almoft fully perfuaded that this 
is a wife Contrivance of the Creator, for 
the Eafe of the Inhabitants and Animals 
refiding on thofe Planets. But is it cer- 
tain that Bodies gravitate but twice as much 
only on the Surface of Yupiter, as on our 
Farth? For this I look upon to be a Point 
of Importance. 
P, It is certain they do not gravitate 
quite twice as much there as here; but in 


P 4. fuch 
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oN. fuch Cafes I choofe to give you the neareft 
“v4 whole Number to exprefs the Proportion ; 

becaufe where nothing depends on it, it is 
needlefs to trouble you with fra¢tional Ex- 
preffions, or the decimal Part of an U- 
nit, 

M. If it be practicable, pray make me 
underftand this. 

P. We are both of us already fatigued. 

M. I hall leave you immediately after, 

P. The Reafon of the Thing is eafily 
fhewn: But a Calculation would be te- 
dious. 

M. The Reafon of the Thing, with an — 
eafy Example to illuftrate it, is all I defire 
of you. 

P. Firft then, Bodies attract at equal 
Diftances according to their Quantities of 
Matter; a Body having double or triple. 
the Quantity of Matter attracts twice or 
thrice as ftrongly at the fame Diftance, as 
a Body having but a half or a third Part 
the Matter, | 

M. This is plain enough, 

P. If therefore two Satellites revolved 
about ‘fupiter and our Earth, at equal Dif- 
tances from their Centers ; the Forces with 
which they were attrated would be as 


the - 
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the Quantities of Matter in Yupzter and 
the Earth refpedtively. : 

M. That is but the fame Thing in o- 
ther Words. 
~ P. Their centrifugal Forces likewife 
(which you know are always equal to the 
centripetal) fhould be as the Quantities of 
Matter in the two central Bodies. 

M. That comes {till to the fame Thing. 

P.. The Squares of the Number of Re- 
-volutions, performed by thefe Satellites in 
the fame Time, fhould alfo be as their cen- 
irifugal Forces. 

M. This you fhewed me to Satisfaction 
before. And the Squares of the periodical 
Times are inverfely as the Squares of the 
Number of Revolutions performed in the 
fame Time: For in the Example of our 
two Moons, the periodical Time of the 
outer Moon was 8 Times longer than the 
periodical Time of the zzner; therefore the 
Number of the Revolutions of the inner 
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Moon was 8 Times greater, fo that 64 was | 


the Square both of the one and the other. 

P. From this then it follows, that the 
Quantity of Matter in “fupiter will be to 
the Quantity of Matter in the Earth, as 
the Square of the periodical Time of the 
| 2 : eee. Earth’s 
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Conference, Earth’s Moon is to the Square. of the pe= 


“v™~ riodical Time of Sfupiter’s Moon revolving 
at the fame Diftance from him. 

M. I perceive all the Steps in this Ar- 
gument very diftinétly ; but none of 
Jupiter's Moons perhaps revolve at the fame _ 
Diftance from his Center, as our Moon 
does from the Center of the Earth. 

P. Our Moon you know is 60 Semi- 
diameters of the Earth from its Center: 
Now you may eafily find out in what Time | 
a Satellite would revolve about Yupiter at 
the fame Diftance from his Center; fince 
the Cubes of the Diftances are as the Squares 
of the periodical Times, | 

M. 1 muft fuppofe then that a Satellite 
revolves about Fupiter at that Diftance ; 
and find the Time of its Reyolution by this 
Proportion ? | 

P. You muft; and it is eafily done: 
For taking upiter’s innermott Satellite, v. 
gr. whofe Diftance from his Center is about 
55 Semi-diameters of our Earth, and its 
periodical Time 42 Hours 28 Minutes, or 
2548 Minutes; fay, as the Cube of the 
Diftance 55 is to the Cube of the Diftance 
60, fois the Square of 2°48 Minutes to 
a fourth Number, which. will be the Square 

nen of 
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of the periodical Time of a Satellite rée- . Nath 


nferencee 
volving at 60 Semi-diameters of our Earth aw 
from the Center of ‘fupiter. This Num- 
ber you will find to be about 8428776. 
The periodical Time of our Moon is 27 
Days, 7 Hours, 43 Minutes, or 39343 
Minutes, whofe Square is 1547871649. 
Thus the Matter in Fupzter will be to the 
Matter in the Earth as 1547871649 to 
8428776; or as 184 to I. 

_ M. This I fhall try as accurately as | 
am able ; ———- But what is all this to Bo- 
dies gravitating only twice as much on the 
Surface of fupiter as on our Earth? 

P. If ‘fupiter were as denfe as this 
Earth, he muft have a 1000 Times more 
Matter than is in the Earth, becaufe Globes 
equally denfe are as the Cubes of their 
Diameters ; ro and 1, to wit, in this Cafe. 
And fince the Attraétion increafes as the 
Cubes of the Diameters, or Matter; but 
decreafes as the Squares of the Diameters, 
er Diftances ; his Attra€tion on his Surface 
fhould be as a 1000 divided by a 100; or 
as 10 and the Earth’s as 1. But his Mat- 
ter is only 184: Therefore the Attraction 
_ on his Surface is only as 184 divided by 
poo; and theEarth’s as 1, That is, the 
se Attraction 
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ovinth Attraction on his Surface is not twice the 
———" Attraction on our Globe. 

M. It could not be twice as great, un- 
lefs the Matter in him were 200 Times as 
much as in the Earth; for then 200 di- 
vided by the Square of the Diameter [100] 
would only be 2, while the Earth’s was 
as I. : 

P. You are very right. 

M. And what is his Denfity with Re- 
{pect to the Earth’s? = 

P. Although his Matter were 200 
Times as much as that in the Earth, he 
takes up a 1000 Times the Space, with on-_ 
ly 200 Times the Matter. Divide the 
Matter 200 by the Space a 1000; and 
you fee even then he would be 5 Times 
rarer than the Earth; or have but a fifth 
Part of its Denfity. | 

M. Well, I am extremely pleafed with 
all this; and am now fully perfuaded that 
this Rarenefs of Contexture in thofe larger 
Planets was wifely defigned for the Sake 
of Inhabitants refiding upon them, who 
otherwife muft have been oppreffed by their 
own Weight. In what Time would 
this other Satellite revolve about ¥upiter, 

riny | at 
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at the Diftance of 60 Semi-diameters of Nir. 
the Earth from his Center ? | ary 
- P. The Matter in Fupzter is the Square 
of the Number of Revolutions it would 
perform, while our Moon revolves once a- 
bout the Earth: And the Square Root of 
184 is 13, 5. It muft therefore revolve 
13 Times and a half about Fupiter in the 
Time of our periodical Month. Or the 
- Square Root of the other Number 8428776, 
viz. 2903, 2 is the periodical Time of 
this Satellite in Minutes; which comes to 
48 Hours 23 Minutes. 

M. I think I now underftand enough to 
initiate me into thefe Calculations : Where- 
fore I fhall not give you any farther Trou- 
ble at prefent, oe yes eS 


THE 
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As the Weight of Bodies om the leffer Planets 
ts but fall, their Rotation on their Axes 
28 flow, and their centrifugal Force but 
weak. Heat and Light are difpenfed 
rather according to the Surface, than the 
Quantity of Matter in the luminous Body ; 

~ hence the Sun is but of a moderate Denfi- 
ty. That the uttermoft and innermoft of 
the Planets are not uninhabitable by Rea. 
fon of the Extremities of Heat or Cold; 
fleat 1s not always in Proportion to our 
Vicinity to the Sun: Cold requires a po- 
fitive Caufe, or fomething more than the 
mere Ltbfence of Heat. The Extremities 
of both may be qualified by the Conftitution 
of an Atmofphere. That all the Planets 
are furrounded with Atmofpheres. The 
phyfical Explication how Bodies may. de- 

~ ferive elliptical Orbits about an attratting 
Body, placed either in the Center of the. 

| ee Elipfis, 
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~ Ellipfis, or in one of its Foci; according 
as the Law of Attrattion 1s fuppofed dif- 
ferent. Thefe two Cafes compared between 
themfelves, and the Tranfitions from the 
one to the other fhewn natural and eafy. 
The Proportion between the Squares of the 
periodical Times and Cubes of the middle 
Difiances, ftill obferved when Bodies re- 
' volve in Ellipfes. The Comets revolve by 
the fame Laws, and obferve the fame Pro-~ 
portions as the Planets. Of the Im- 
mortality of the Soul. That the Soul is 
not affifted to think and perceive by Organs 
of a dead Subftance, but is by thefe con- 
jmed and limited to a particular Manner 
of Action and Perception. Whether the 
~ Deity could cut off rational Beings, for 
whofe fake the material World was created ; 
the Frame itfelf ftill remaining. The 
Defire of Exiftence the Foundation of all 
our other Defires, and the Source of all 
great and virtuous Attions. A happy Ex- 
iftence the only Objet# of Defire in the Na- 
ture of Things. Utter Extinétion no Ob- 
jek of Defire. The Difingenuity of the 
Atheift. The Miftake of thofe who fepa- 

_ vate Virtue from a Love to ourfelves. 
Litheifts could not live together in Society 


On 
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on their own Principles. The falfe reafon- 
ing in Mr. Bayle’s Apology for the Atheifts. 
The Atheifis Account of the Rife of Re- 
ligion. The Wonders in the material 
Creation defigned to inftruct Beings ap- 
pointed for Immortality. The material 
Creation the inferior, and leaft wonderful 

Part of the Works of God. | 


cnet CROLL ie OU fee me here once © 
LAA more, Pilon; and to 
begin where we left off 

P. You begin RES enough, I think, 
Matho. 

M. There is no need “f refuming what 
was faid laft. I underftand it tolerably well; 
nor would I ‘deceive my felf in a thing of 
this Nature. Iam much in Love with 
what you told me concerning the Quantity 
of Matter, and Denfity of the Planets, as 
alfo concerning their centrifugal Force, while 
they turn round on their Axes. But what 
is the Reafon that we cannot find out the 
Quantity of Matter in Mars or Venus, as 
we do in Saturn or fFupiter? This, I re- 
member, you faid was not known. 

P. The Reafon is, becaufe they have no 
Satellite (none confpicuous to us I mean) 

revolving 


4 
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revolving about them. Had they Satellites , Tenth 


revolving about them, whofe Diftances and Sapa 
periodical ‘Times were known, we could 3 
difcover in what Time a Satellite fhould re- 
volve about either of them, at any affigned 
Diftance; and thereby compare their Quan- 
tities of Matter, and Denfities with thofe 
of any other Body in the Syftem. 

M. Of any other primary Planet, you 
mean, which hath a Satellite revolving about 

it? | 
_ P. That I ought to have faid. 

M. ‘Then we cannot know the Weight 
of Bodies on their Surfaces; nor compare 
that with their centrifugal Forces? 

P, We cannot; though the centrifugal 
Force on Mars muft be confiderably lefs 
than on our Earth, both becaufe his Rota- 
tion on his Axis is fomewhat flower, and 
his Diameter is much fhorter; and on Ve- 
nus the centrifugal Force is quite inconfider- 
able: But then, as thefe are only {mall 
Planets, the Weight of Bodies upon them 
cannot be very great. In Venus it may be 
nearly the fame as on this Globe; and were 
we on Mars, we could not feel much above 

half our prefent Weight, 


woe, tt, oo M. It 
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cntt.  M. It was reafonable that the centrifugal 
(Y~ Force fhould be fmall, where the Weight 

was otherwife tolerable : For I now fee that, 
the more {wiftly any Planet revolves on its 
Axis, the more the Weight of Bodies upon 
it muft be diminithed. 

P. Undoubtedly : For thefe two Forces 
act contrary to each other in this Cafe, as. 
much as in the Revolution of Planets round 
the Sun; fince the centrifugal Force of Bodies - 
proceeds from the Inertia of Matter, by 
which they always tend to move on in the 
fame Direction. | 

M. But in the Revolution of Planets 
round the Sun thefe two Forces were in 
Equilibrio. 

P. The Reafon of that, you remember, 
is, left the Planets fhould be drawn down to 
the Sun, or run out to a greater Diftance 
from him; as the one or the other of thefe 
Forces prevailed: Whereas, had they been 
in Equilibrio here, Bodies would not at all 
have gravitated to their proper Center. Not 

only our Bodies would not firmly have par= 
ticipated of the Earth’s diurnal Rotation, 
but our Houfes muft have been loofe and 
.. tottering, or in conftant Sufpenfe betwixt — 
—ftanding and falling (for it is not eafy to 
imagine 
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imagine the Cafe exaétly); nor could the on 
Ground itfelf have been a firm Support and “wd 
Foundation for any thing, 

M. I perceive fomething here which ] 
cannot well exprefs. 
 P. Nor can I underftand it, unlefs you 
exprefs it in fome Way or other. 

M. It was as neceflary that the centripe- 
tal Force fhould prevail over the centrifugal, 
with refpect to the diurnal Rotation; and 
that in a different Degree, according to the 
different Weight of Bodies on the larger and 
lefler Planets; as that thefe Forces thould 
balance each other with refpe& to the an- 
nual Revolution: And in both Cafes we fee 
them wifely adjufted in great Variety of Cir- 
cumftances, In fhort, it is new Matter of 
Admuration, to fee the centrifugal Force 
weak where the Gravitation is {mall, and 
ftrong, where the Weight of Bodies be- 
comes greater. 

P. The Obfervation is juft; and the Ex. 
preffion at leaft intelligible. — 

M. But in what Time muft our Earth 
have turned round on its Axis, fo as to have 
made thefe two Forces equal ? 

P. The centrifugal Force at the Equator 
(where it is greateft) is to the centripetal 


Oa ws 
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eth as 1 to 289. The Square-Root of this 
ty Number 289 18 17. | 

M. Pray let me go on with the reft of 
the Argument by myfelf. Since the 
centrifugal Force is increafed with the Square 
of the Number of Revolutions performed in 
the fame Time; if the Earth performed 17 
Revolutions in the Time it performs one, the 
centrifugal Force at the Equator would have — 
been 289 times greater than it is at prefent, — 
and therefore equal to the Weight of Bo- 
dies there, which confequently muft have 
been in conftant Sufpenfe between flying off 
from the Earth, and remaining onits Surface: _ 
So that a {mall Force muft have given them 
a Motion to any Side, juft as if they had 
been quite without Gravity. 

P. You deduce the Argument very accu- 
rately... : 

M. But pray what would be the Confe- 
quence, if the Earth rolled round a little 
more fwiftly than at the rate of 17 Reyolu- 
tions in 24 Hours? 

P. From what you have faid juft now it 
follows, that all Bodies at the Equator would 
then & thrown off from the Surface Eaft-: 
ward: But by the A@ion of Gravity re-_ 
tracting them, they would fall back again 
®, ; to 
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to the Earth. And thus they would con- ,Te* 
 ftantly be caft off and fall back without tdi 

cealing ; ; nor could any thing be firmly fettled 
- inone Place, but as it lay nearer the Poles, 
where the Rotation was lefs violent. 
M. This would be a wild Confufion ee 
a habitable Globe! But let me recolleét 
a little. 


CXXXII. Seventeen Revolutions in 
_ twenty-four Hours is, I think, one Revolu- 
tion in lefs than an Hour and a half. 

P. It is one Revolution in an Hour and 
about 25 Minutes. 

M,. Then, as it appears to me, you ar- 
gued inconfiftently before, when we were 
fpeaking of the diurnal Rotation of the 
Earth, where you fuppofed that it might 
turn round on its Axis every quarter of an 
Hour ; fince in that Cafe every thing mnt 
be thrown off from its Surface with incon- 
ceivable Rapidity: Or rather the whole 
Mats would be fhaken quite afunder, ex- 
cept perhaps a {mall Quantity about the 
Axis of its Motion, 

P. You urge the Confequence very well; 
the whole Ma{s would then be fhaken quite 
loofe: Notwithftanding I have a right to 
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make that Suppofition, becaufe you know 


ta it is equally poflible, that the Gravity of Bo- 


dies fhould be augmented, as that the diurnal 
Rotation of the Earth might be accelerated, 
and that to any Degree; for it belongs 
equally to the fame Power to effet a 
Change in either. The Suppofition was 
therefore confiftent enough, and proper ta 
the Subject we were then difcourfing upon, © 
For in that Cafe you could lefs have per- — 
ceived the Motion of the Earth by the Help 

of your Senfes, than at prefent; fince the 
Heavens and heavenly Bodies muft have ap- 
peared to roll over our Heads weft-ward, — 


with greater Velocity than a Bird flies. 


M. J underftand: That Suppofition zs 


confifient, which does not imply a natural — 
_Impoffibiiity. And your Argument was as if 


you had faid, ‘* Had it pleafed the Almighty 
“© Creator, {0 to increafe the Gravity of Bo- 
«* dies, and accelerate the Earth’s diurnal 
** Rotation, that it fhould have rolled round _ 
«* on its Axis in fuch a Time.” After 
this pleafe to fhew me in what Tine Fupi~ 
ter muft have rolled round on his Axis, fo 
that the centrifugal Force of Bodies on his 
Surface might have been equal to their 
Weight or Gravity ? 


P; This 
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P. This you ought now to find out for te | 


yourfelf, fince you have the Diftance and —— 
periodical Time of his innermoft Satellite. 

M. It is true; for I have already half of 
my Work done in the laftExample. Then, 
fince Bodies on ‘fupiter’s Surface are 10 
Semi-Diameters of our Earth diftant from 
his Center ; it will be, as the Cube of 55 
to the Cube of 10; fo the Square of 42 
Hours 28 Minutes, or of 2548 Minutes, to 
a fourth Number, which mutt be the Square 
of Fupiter’s periodical Time on his. Axis, 
that Bodies on his Surface might have their 
Gravity and centrifugal Force equal. Or 
it will be as 166375 to 1000, fo 6492304 

to a fourth Number. 
_ P. Which fourth Number you will find 
to be 39022; and the Square-Root of 
3902218197, 5 Minutes; or 3 Hours 17 
Minutes. 

M. What is the exact Time of ‘fupiter’s 
Revolution on his Axis at prefent? | 

P. Nine Hours 56 Minutes. 

M. ‘fupiter then performs but three Re- 
-yolutions for one, that Bodies on his Surface 
-may have their centrifugal and centripetal 
Forces equal; whereas our Earth fhould 
perform 17 Revolutions for one. 

: pee oe P, The 
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Confere, £2 The Reafon of which is, becaufe a 
“yew great Part of the Gravity of Bodies on the 

_ Surface of Fupiter is taken off, by his fwift 
Rotation at prefent. 

M. Right. I fee now that a ninth Part 
of their whole Gravity is taken off by their 
prefent centrifugal Force, as you told me 
before; or the centrifugal Force is but 9 
times greater, when the whole Gravity is. 
taken off; fince it is as the Squares of the 
Number of Revolutions performed in the — 
fame Time, 3 and 1. 

P. You have it exactly. 


MM. From this then I now alfo underfland 


more clearly, what we have once or twice 
touched upon before; namely, why the 
Farth is higher about the Equator, and more 
flat and funk about the polar Regions; 
which Inequality ought, I think, to be. 
more remarkable in Fupiter. 
_ PB, What are your Thoughts of that Par- 

ticular now? 

M. From the greater centrifugal Force 
about the equatorial Parts, the Matter there 
is relatively lighter ; and is therefore more 
raifed to make an Equilibrium, 

P. The Inference is juft; and on out 
Earth the Matter of Faét is confirmed both 


by _ 
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by Meafuring and other Experiments: But ,7)_ 
on Jupiter, whofe diurnal Rotation is fwift- 
er, and the centrifugal Force therefore 

| greater, the Inequality, as you obferve, is 
ftill more plain. For whereas in the Earth 
the equatorial Diameter exceeds the polar, 
but by one 230th Part of itfelf, or they 
are as 230 to 229; in Fupiter they are to 
each other as 11 to 10 nearly. 

M,. ‘That is a notable Difference, and 
agrees well to his centrifugal Force. | 

P. The Difference is almoft as great as 
the whole Diameter of the Earth, which 
is but about a roth Part of Fupiter’s. 

M. Here again, I think, fomething is 
naturally fuggefted to us. 
eet What ? | 

M,. That the Planets were firft formed, 
and made fpherical by the mutual Attrac- 
tion of their Parts, before they received 
their diurnal Rotation: For this Rifing, or 
Swelling, about the Equator feems natural- 
ly to have been induced on a. former fphe- 
rical Figure. 

P. It muft indeed appear fo to us in the 
Order of Nature. | 

M. Since then we muft conceive the 
Planets as firft without their diurnal Mo- 
ee re ee tion, 
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cant, tion, we may with Pleafure fee, as it were, 
wy~ this Rotation impreffed on thofe prodigious 

Globes, by the Almighty Hand of the 
Creator. 

P. Tagree with you. One, who confi- 
ders Things in this philofophical View, will 
feel all the Pleafure you mention, in thus 
tracing the Original of the diurnal Rota- 
tion. And it appears fomewhat inartificial 
firft to fuppofe that the Deity moulded the _ 
Planets into this oblate fpheroidical Figure 
(as it is called); and that then he imprefled 
a Motion upon them which mutt of itfelf 
naturally have produced that Figure. For, 
as you well obferved in our fourth Confe- 
rence, the Attraction of Gravitation leaves 
Matter ftill in the moft fluid Form poffible : 
So that a Body once brought into a {pheri- 
cal Figure, by this Affection between all 
its Particles, muft neceflarily, by a Rotation 
on an Axis, be elevated about the Equator 
of its Motion, and thereby become an ob- 
Jate Spheroid, 


CXXXIV, MM. Pray what may the 
Weight of Bodies be on the Surface of our 
Moon? ee : 


P. If 
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P. If the Earth and Moon were of the , Tenth 
fame Denfity, Bodies there could have lit- ~~ 
tle more than a fourth Part the Weight they 
have here, according to the Diameters of 
the two Planets. But becaufe of the great- 
er Denfity of the Moon, the Gravity of 
Bodies on the Earth is to the Gravity on 
her Surface as 293 to 100: Thatis, were 
we there we could not feel much above the 
third Part of our prefent Weight. 
M. Much centrifugal Force on that Pla- 
net then muft have been, I think, incon- 
venient, as rendering Bodies too light. — 
After this it would be needlefs to afk what 
the Weight of Bodies might be on the 
Surface of the Sun, fince he cannot be 
fappofed habitable ; and the Gravitation of 
Bodies muft be exceffively great, fo near 
the Center of Attraction of the whole Syf- 
tem. 
P. It is not fo great as you may ima- 
eine, Matho: Heat and Light are difpenfed 
rather according to the Surface than the 
Denfity of the Body, or the Quantity of 
Matter in it. Hence the Sun is not one of 
the denfeft Bodies of the Syftem. And 
the Gravity on his Surface is reckoned but 
i ‘haat about 
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about 24 Times more than that on the Sur- 
face of the Earth. 7 

M. I fee it is reafonable that the Light 
{hed round, and perhaps the Heat too, 
{hould rather be as the Surface of the lu- 
minous Body, than as its Denfity; but I 


had quite other Notions of the Attraétion 
or Gravity fo near the central Body: Make | 


me underftand therefore, if you pleafe, © 
how this fhould be? we 
P. The Quantity of Matter and Denfi- — 
ty in the Sun is difcovered the fame Way 
as the Quantity of Matter and Denfity in 


Supiter ; namely, by computing in what 


‘Time our Moon would revolve about the 
Farth, at the fame Diftance from it as Ve~ 
nus is from the Sun. As to the Den- 
fity of Bodies, and Gravity on their Sur- 
faces, you may perhaps get an ealy general . 
Notion of thefe, by confidering the two 
following Cafes as Extremes. If the Mat- - 
ter in the Sun and Planets were as the Cubes 
of their Diameters, they muft all have the 
fame Denfity, and the Weight of Bodies 
on their Surfaces muft be directhy as their 
Diameters: For the AttraGtion increafing 
as the Matter or Cubes of the Diameters, 
and decreafing as the Squares of their Dia- 

E meters, _ 
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meters, the Cube divided by the Square , 7h 
would always give the Diameter to repre- wy~ 
fent the Attraction of the Surface. | 

M. This was obferved before. 

P. But if the Matter were only as the 
Squares of the Diameters, the Denfity — 
would be inverfely as the Diameters; and — 
the Weight of Bodies would be slic: fame 
on the Surface of all Planets, let their 
Quantities of Matter be ever fo unequal. 

M. I underftand nothing at all of this. 

P. Suppofe there are two Planets whofe 
Diameters are 1 and 10; and if, in Order 

to find out their Denfities, you divide the 
Matter (which is as the Square of the 
Diameter) by the Space it takes up (which 
is as the Cube of the Diameter), it will be 
1 divided by 1, for the firft Planet ; anda 
100 divided by a 1000, for the febenices 
Or their Denfities will be 1, and one 
tenth. | 
M. Thus far I fee: The fecond: will 
have but one tenth the Denfity of the firft, 
as its Diameter is ten Times larger. ‘Thus 
if the Matter in Supiter were but a 100 
Times the Matter in the Earth, he fhould 
have but a roth Part of its Denfity, or be 
10 Times more rare, 


P. And 
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Cont. #. And the Weight of Bodies on the 
\ery~ Surfaces of all the Planets would then (til] 

be the fame: For the Attraétion increafing 
as the Matter, or Square of the Diameter, 
and decreafing alfo as the Square of the 
Diameter, the Square of the Diameter di- 
vided by the Square of the Diameter will 
always be equal to Unity, how different 
foever the Diameters may be among them- 
felves. ao 
M. Now you have given me Satisfaéti- 
on; for I underftand the Confequence of 
both Suppofitions, either when the Matter 
is as the Cubes, or as the Squares of the 
Diameters. And as any particular Inftance, 
draws near to the one or the other of thefe 
Cafes (which you call Extremes) the Gra- 
vity on the Surface of that Planet will be 
more or lefs accordingly. . 

P, Both Cafes may be exemplified in 
one and the fame Body, the Quantity of 
Matter in it remaining alfo the fame ; only | 
by fuppofing its Diameter different, 

M. Pray thew me how ? 

P. If the Diameter of the Sun be fup- 
pofed a 100 Times the Diameter of the 
Earth, and the Quantity of Matter as the 
Cubes of their Diameters, their Dentfities 

3 ae all 
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will be equal, and the Weight of Bodies .7at 
on their Surfaces directly as their Diame- \~/ 
ters: But if the Diameter of the Sun be 
fuppofed a ro0oo Times the Diameter of 
the Earth, the fame Quantity of Matter 
remaining, their Denfities will be inverfe- 
ly as their Diameters, and the Weight of 
Bodies the fame on both their Surfaces. 

M. I conceive it: Though the Matter 
in the Sun be ftill a million of Times more 
than the Matter in the Earth ; in the firft 
Suppofition it is as the Cube of the Dia- 
meter a 100, and in the fecond as the 
Square of the Diameter 1000: And the 
Surface of the Sun in the laft Cafe being 
10 Times farther from the Center, than 
in the firft, the Attraction there will be a 
100 Times lefs, or equal to the Attrac- 
tion on the Surface of the Earth. This 
is agreeable enough, and gives me a more 
familiar Notion of thefe Things. 


CXXXV. P. You fee then by what 
artful Methods, of more or lefs Denfity, 
and more or lefs centrifugal Force, it comes 
to pafs, that the Weight of Bodies on 
the larger and leffer Planets, is not near 
fo different as the different pea of 

2 d Matter 
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Matter in the Planets would feem to im- 


Gory ped port ? 


M. I fee every Thing in the Syitem con- 
fiftent, if the Planets are confidered with — 
a View to Habitation; whereas without 
that, the Defign feems broken and incohe- 
rent. 

P. Efpecially if we fuppofe the Earth 
alone defigned to be habitable ; while the 
Reft are left folitary and unfrequented, — 

M. Notwithftanding there feems to re- 
main {till one Inconvenience. 

P, What is it? 

M. That the Heat of the Sun cannot 
be multiplied at the Extremities of the Syf- 
tem, by Reflection, as his Light is. The 
badnedth Part 39 our Heat muft make 
Saturn but a comfortlefs Place. | 

P. As we faw before, Matho, that the 
animal Conftitution, with Refpect to Heat 
and Cold, may be widely different on the 
fame Planet; fo there may not be fuch a_ 
Difference of the Degrees of Heat and 
Cold, on the Planets nearer to and more 
remote from the Sun, as we imagine. The 
Caufes of Heat are more than one, as we 
may obferve by what happens in the Bow- — 
els of the Earth, in Fermentations, in E-— 

; bullstions, — 
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bullitions, even in our own Bodies; and consnne. 
efpecially by common Fire. | Cold likewife “~~ 
feems to imply fomething more than a mere 
Privation of Heat, and to depend on fome 
vety active Principle. This will appear 
more probable, if we confider the violent 
and fudden Effeéts of Cold, in fome com- 
mon Experiments of artificial freezing ; and 
when the Barrel of a Gun, or the Shell of 
a Bomb, though of confiderable Thick- 
~nefs, is violently burft by the freezing of 
the Water contained in it; that fhews quite 
another Sort of. Principle, than the mere 
Inertia, or Sluggifhnefs of the Particles of 
Matter. The Rays of the Sun are certain- 
ly productive of Heat ; but (by the Accef- 
fion, or Co-operation ae fome other Caufe) 
not always in Proportion to their Denfity, 
or the Vicinity of the Body to the Sun: 
Otherwife we fhould always have the fame 
Degree of Heat or Cold, at the fame Time 
of the Year, regularly ina Circle; which 
neverthelefs you fee we have not. 

M. This is indeed common Experience, 
and {eems to prove eafily what you fay. I 
have often obferved very foft Weather, and 
mild Nights in the Depth of Winter, when 
a long Brot has'been fucceeded by a quick 

Vou, IL R Thaw 3 
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“A & h s e ry ‘ 
Conference, Lhaw ; and contrarily, bitter Winds and a 


ev frofty Air, when the Sun has been near the 
Summer Solftice. 

P. 'This feems to proceed from the Con- 
ftitution of our Atmofphere, and the Al- 
terations happening in it; which produce 
fometimes fultry Heat, and fometimes pierc- 
ing Cold, direétly contrary to what fhould 
be the Effect of the Sun’s Rays feparately 
-confidered: So that Heat and Cold do not ~ 
abfolutely depend on a Planet’s Nearnefs to, 
or Diftance from the Sun, but together 
with thefe, on fome other Caufes. We 
are confiderably farther from the Sun in the © 
Summer Months, than in the Winter, and 
for all that our Weather then is generally 
much warmer. Now, though Saturn 
has but about the hundredth Part of the 
Sun’s Heat which we feel, I am not fure 
if the hundredth Part of our Heat will a- 
mount to any Degree of pofitive and real 
Cold, without the Co-efficiency of fome — 
other pofitive and real Caufe. And it is — 
not difficult, Ithink, to conceive, that the — 
Conftitution of his Atmofphere may be — 
fuch, as to make that Planet a mild and © 
temperate Clime. And if there be any — 
Weight in this reafoning, it will not be — 

hard 
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hard to apply it to the inferior Planets, Mer- ,,Temh 
cury and Venus; for we fometimes ae the Syae 
Heat of our Sundther as much qualified by 
fome different Caufe, as the Rigour of our . 
Winter. 

M. There is indeed fo much Reafon i in 
all this, that at leaft I thall not be { rath 
in drawing Inferences from narrow Princi- 
ples in this Affair, as otherwife I thould 
have been. One Thing notwithftanding 
furprizes me; zz. why the Earth thould 
be farther from the Sun at one Time than 
another: But before I afk you concerning 
this Particular, I beg you would tell me, 
why you fuppofe there isfuch an Atmofphere 
about each of the Planets, as about our 
_ Earth? | 

P. I muft fuppofe there is an Atmo- 
{phere about every one of the Planets, un- 
lefs 1 would imagine them to be Globes of 
Adamant, or fomething ftill more hard. 
Every Thing about our Earth is in conftant 
Change: Iam not certain if we can ex- 
cept any Species of Bodies that can be 
named. Metals themfelves feem gradually 
to decay, as well as come toa State of Ma- 
turity. Every Thing therefore contributes 
its Share to the Atmofphere, which is an 
R2 heteroge- 
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Conanne, Hetefogeneous Mixture of all Sorts of Par- 


“ee ticles. Thus, unlefs we would fuppofe 
that the Matter in the Planets is not a¢ted 
upon in the fame Manner as the Matter in 
our Earth ; which would be a Suppofition 
without Foundation, and contrary to Rea- 
fon ; we muft conceive that they have At- 
mofpheres about them, like to that which | 
is about the Earth. A Degree of Repulfe — 
(lefs or more) is the Principle of Diffolu- — 
tion of all natural Bodies, if we may fpeak 
mechanically on this Head, and without 
confidering the immaterial Caufe of this 
Repulfe: And repellent Particles are moft 
fit to join themfelves with the Atmofphere, 
and to become a Part of it. - It is this Prin- 
ciple which occafions what is called E fiu- 
via from particular Bodies: And the Effu- 
via of the Planets (if I might be allowed - 
{o to {peak) conftitute their Atmofphere. 
_ M. Tam afraid you are going too deep 
with me, though hitherto, I think, I un- 
derftand what you fay with Pleafure: But 
what I meant by my Queftion was, Whe- 
ther the Atmofpheres of the Planets can be 
difcerned by Obfervation ? 

P. It is not neceffary to the Contftitution 
of an Atmofphere that it fhould have vifi- 
ble - 
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Tenth 


ble Clouds, and thick palpable Fogs: Our constence. 
Atmofphere exifts no lefs when the Air is ey 
ferene and clear, than when it is heavy and 
clouded. It is obferved that the higheft of 
the Clouds, when their Height is feared: 
are not found to reach above a Mile from 
the Surface of the Earth: But allowing 
them to be two or three Miles high ; what 
is that to the Diftance of the Planets? To 
- fuppofe that Obfervation might determine 
here, is to fuppofe the Objet within the 
due Diftance ; which is the Miftake in fe- 
veral other Cafes. Our Atmofphere, how 
high foever, tranfmits the Light of the 
fixed Stars to us, as you obferved before : 
And if we may reafon from Analogy, the 
-Atmofphere of other Planets fhould do the 
fame. Befides, as far as Obfervation can 
reach, both our Moon and Mars are dif- 
covered. to have Atmofpheres: In the Ap- 
pulfes of Mars to the fixed Stars, they are 
obferved to become obfcure and dim ; and 
in total Eclipfes of the Sun, the Moon’s 
Atmofphere becomes perceptible. 

M. It feems indeed, wherever there is 
Heat and Moifture there muft be Vapours ; 
and confequently an Atmofphere. 


R 3 P. Nay; 


a ee 
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Contene, ©. Nay, wherever there is Cold there 


\“Vv~™ muft be an Atmofphere ; for Vapours are 
obferved to rife plentifully in the hardeft 
Froft, 


CXXXVI. MM. Pray tell me now, if 
it be true that we are nearer the Sun in the 
Winter than in the Summer; how comes | 
it to pafs that we feel fo much more Cold 


when nearer him, than when farther diftant 


from him? 
_ P. You fhould have propofed this Diffi- 
culty, Matho, long ago; for when you 


fuppofed that our Diftance from the Sun 


was always the fame, you fhouldeither have 
afked this Queftion then, or inferred, be- 
caufe we were equally near the Sun, Sum- 
mer and Winter, that we muft have had 
the fame Degree of Cold all the Year round. 

M. I’m afraid my Queftion is not fo 
much to the Purpofe as I imagined, 

P. It is obvious that the Rays falling 
more or lefs obliquely on the Surface of the 
Earth muft occafion a great Difference in 
the Degrees of Heat. Hence it muft be 
lefs when the Sun arifes but a little above 
our Horizon in the Winter, than when he 
mounts higher, and darts his Rays more 

perpen= 
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perpendicularly upon us. You find when . Tenth 
you hold any Thing directly oppofite to the -~=—= 
Fire, it is more ftrongly heated, than when 

you turn it fide-wife at the fame Dittance. 

M. I perceive it muft be fo: But in 
- what Proportion will this oblique Incidence 
of the Sun’s Rays increafe or diminifh the 
Heat, the Diftance being the fame? 

P. I am not fure if the Proportion 
which feems juft to me will appear {fo to 
another. 

M. Tell it me however : A Guefs fome- 
times helps us to come nearer the Truth 

afterwards. 

P. ’Till you can come at fomething 
more authentick then, you may fuppofe 
that the Denfity of the Rays, and there- 
fore the Degree of Heat, will be as that 
Line which is called the ver/fed Sine of their 
Inclination, or Angle of Incidence, 

M. Shew me this by a Figure ? 

P. You may fee it from any Circle. In 
this Figure, if the Sun be perpendicular 
over the Plane, the Rays will be the denfeft 
poffible at that Diftance ; and their Denfi- 
ty may be exprefied by the Radius. But 
if the Sun be in this Pofition (fuppofe 32 
Degrees from the Vertex) drawing a Line 
R 4 from 


a a 
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from him to the Center, none of the Rays 


““y~~ on the upper Side of the Line, you fee, 


will fall upon the Radius, and thofe only 
on the under Side are now fpread over it 
all. But thefe are only the Rays which 
fell upon this Part of it, when the Sun 
was vertical ; which Part is the verfed Sine 
of the Angle of Incidence of the Rays. 

_ AZ. So it appears indeed from the In- — 
{pection of this Figure: And at this Rate. 
what may be the Proportion of our Heat — 
in Winter to that in Summer ? 

P. If this Proportion be juft, abftra@-— 
ing from the Difference of Diftance, and 
all other Caufes of Heat, except the Den- 
ity of the Rays, our Heat in Winter will 
be about the fix and twentieth Part of what 
it is in Summer. For fuppofing our Lati- 
tude 55 Degrees and a half, the Sun’s - 
greateft Altitude in Summer wil] be 58 De- 
grees, and in Winter only 11; the verted 
Sines of thefe are 48496109 and 1 83728, 
which are nearly as 26 and 1. 

MM. All this I underftand, and am fatis- 
fied that the fix and twentieth Part of our 
Summer’s Heat is no Degree of Cold: For 
it is ftill Heat perceptible to Senfe. And 
how great may our Heat in Summer be, 

| | with 
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with Refpe& to the Heat at the Equator, Tent 
when the Sun is vertical to them? way 
 P. Our Heat muft be about half of 
theirs; for the verfed Sine of 58 Degrees 
is f{omewhat lefs than half the Radius. 

_ M. This Proportion will farther fhew us 

the Denfity of the Sun’s Rays at any Time 
of the Day, as well as any Time of the 
Year, according to his Altitude ? 

‘P. If it be juft in the one male it muft 
be fo in the other. 

M. I fee no Objeétion againft the Juft- 
nefs of it, at prefent; and even though it 
fhould not be precifely juft, thus. much 
feems certain, that another Caufe mixes it- 
felf with the Effects of Heat and Cold, be- 
fides the greater or lefs Denfity of the Sun’s 
Rays, or even his total Abfence. 
Now, as to the Earth’s being at a greater 
Diftance from the Sun, in Summer than 
in Winter; if this be fo, I know not 
what to fay. I thought a Body could not 
have revolved about the Sun in any other 
than a circular Orbit, without being drawn 
down to him, or running out through the 
celeftial Spaces ; and this Notion you feem- 
ed to approve of; This ftumbles me ¢x- 
eeedingly. 


P. In 
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Conatce,  £+ In all fuch Subjects, Matho, People 
weay~ generally begin, you know, with the eafi- 

eft Cafes: To tell them of more intricate 
and difficult Things at firft would only tend 
to difcourage them. And that is the fim- 
pleft Cafe of one Body’s revolving about 
another, by the Compofition of an attra- — 
ctive and projectile Force, when it moves in 
a circular Orbit. As this Cafe is plain, 
you eafily conceived it: Yet it is no lefs 
true that a Body may defcribe about ano- 
ther an obfong or elliptical Orbit. This is — 
more difficult to be conceived, but it no — 
Way invalidates the Truth of what you — 
already know. The Orbits of the Planets — 
are not exactly circular, yet they differ not 
much from real Circles, having but a fmall — 
Degree of Excentricity. This Method 
was intended, not to ftumble you, but for 
your more eafy Conception. : 
- M. You fatisfy me as to the Reafon- 
ablenefs of the Method, which I ought to 
leave entirely to you ; if it were poffible to 
obferve a Method in fuch a loofe Difcourfe, 
where fo many Things offer accidentally. 
But can I be made to underftand how a 
Body may defcribe an oblong or elliptical 
Orbit about another, without falling quite 
7 down 
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down to it, or running out through the 
ambient Space ? 
- P. Not perfe@ly, Iam afraid. It will 
require too many Words, and many childifh 
Suppofitions. | Great Men underftand this 
in their own fuperior Way, without ac- 
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commodating themfelves to our Concep~ 


tions. 

M. An imperfect Notion is better than 
-none at all. The more childifh your Sup- 
pofitions are, the more they will {uit my 
Capacity: And as for Words, I told you, 
I often difcourfe for whole Hours together, 


without any other Advantage than having : 


got rid of fo much Time. And at wortt, 
as we are by ourfelves, there can be no 
Harm in making a Trial, though it fhould 
prove unfuccefsful. 

_ P. Well, on thefe Terms we may make 
a Trial: It will be but a little Labour 
loft. 


CXXXVII. But before we begin, it 
will be neceflary to acquaint you with fome 
general Things concerning the Ellipjs. 
Here is the Figure itfelf. It is defcribed 
about two Points, as the Circle is about 
one, Thefe Points (marked with the Let- 
ters 


ae 
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ters F and f) are called its Foc?, As thefe 


“v~ Points may ftill recede farther from, or 


draw nearer to the middle Point, or Center 
C, the Ellipfis may be more or lefs oblong, 
that is, more or lefs eccentrical, ’till it be- 
comes a firaight Line on the one Extreme, 
or coincides with a Circle on the other. 

M. This is plain enough; for I have 
feen Carpenters draw fuch Figures on the — 
Floor, about two Pins, with a double Cord 4 
and a Piece of Chalk, when they were go- 
ing to make an oval Table: And we have 
fometimes diverted ourfelves in drawing the — 
like Figures, when the Workmen were — 
gone. . 

P. Then your Diverfion will prove a — 
Means to facilitate the Matter to you now. 
Thefe two Lines, which crofs each other. 
in the Center at right Angles, are the great- 
er and leffer Axis. If the Attraétion be to 
the middle Point, or Center, when the 
Body, moving in the Perimeter of the El- 
lipfis, comes to the Extremity of the leffer 
Axis here, it will be at the neareft Di- 
{tance to the central Body ; and at either 
Extreme of the greater Axis, the farthett 
from it.. But if the Attra@tion be to this 
under Focus F, when the revolving Body 

| Bae comes — 
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‘comes to the Extremity of. the lefler Axis, ,Tentt 
it is faid to be at the middle, Diftance from wary 
the attracting Body: For from the Focus 
to the Extremity of the leffer Axis, is a 
Mean between the greateft Diftance, when 
the revolving Body is in the upper Vertex 
(or fartheft Extremity of the greater Axis) 
and the leaft Diftance, when it is in this 
wearer Vertex. 
M. Let me confider a little this laft Par- 
ticular. — The middle Diftance then muft 
be equal to half the greater Axis: For if 
I add the Eccentricity to half the greater 
Axis, that makes the greateft Diftance from 
this ower Focus; and if I take away the 
fame Eccentricity from half this Axis, that 
makes the leaft Diftance. 
P. You are perfectly right. And _ this 
as all that is neceflary to tae you with at 
prefent. | 
M. Thefe Particulars I can eafily re- 
member. But fomething you infinuated in 
your Defcription of the Ellipfis appears 
quite ftrange, and is more than I expected. 
P. What was it? 
_ M. That a Body may move in the Peri- 
meter of an Ellipfis, by the Compofition 
of an attractive and projectile Force, either 
sBO 3 when 
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Confrence, When the attracting Body is in the Center 
wy~ of the Ellipfis, or in one of its Foci. 
_ P. The revolving Body muft defcribe 
an elliptical Orbit, as well in the one Cafe 
as in the other, according as the Law of 
Attraction is fuppofed different; which per- 
haps you may underftand Lieredifede: if I 
can hit upon an eafy Way of communi- 
cating thefe Things to you. 

M. Jam to the laft Degree impatient to 
hear this: For, if I might {peak my pre- 
fent Sentiments, the Thing feems to mé 
utterly impoffible. 

P. In the mean Time it would not be- 
amifs to acquaint you with another Parti- 
cular, though it be not abfolutely necef- 
fary ; and I am afraid it ~ be difficult 
ee | 

MM. Pray tell it me at a Venture: The 
more preparatory Things I have, the more 
eafily I thall underftand what followid: 

\ P. If a Body revolve about a Center, 
by the Compofition of an attractive and 
projectile Force, and if a Line from the 
Center to the Body be fuppofed to move 
along with the Body, that Line will fweep, — 
ot run over, equal Spaces in equal Times, | 


M,. You 
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- M. You mean, if we fuppofe the Time ,,2f0. 
divided into Minutes, or fmall Portions, the "yw. 
Line in any Minute will fweep over a trian- 
gular Space, which will be equal to the tri- 
angular Space it runs over in any other Mi- 
nute ? | | | 

P. That is the Thing. 

M. So far then Ithink IJ underftand, that 
if a Body be fuppofed to move along a right 
Line with an equable Celerity, if we take 
any Point without that Line, and imagine 
Lines drawn from that Point to the Body, 
at the end of equal Times, the Triangles 
muft all be equal, as having equal Bafes and — 
the fame Height. 

P. Then you have got over the Difficul- 
ty of this noble’ Theorem; for it is founded 
upon what you have faid. 

M. Could you fhew me a Figure to help 
me a little ? 

P. Here is a large, intelligible Figure ; 
and the Thing explained in Words. 
' M. Let me read and confider this. 

P. Don’t be ina Hurry; but go through 
the Argument at Leifure : You are under no 
Obligation to underftand thefe Matters at 
firft Glance. — 


ue | M., What 
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M. What I have hitherto feen is not 
difficult. I think I conceive, the whole. 
It depends on two eafy Propofitions in Ev 
clid: Andas to the Body’s. moving in the 


Diagonal of a Parallelogram, when urged by 


two different Forces, I make a fhift to un- — 
derftand that from what you {fhewed me 
concerning the Frog carried along the Dia- 
gorial of a Square, by the Compodfition of 
its own Motion with the. Motion ofthe - 
Plane.’ On the fame Account it maft have 
been carried along the Diagonal of a, Paral- 
lelogram by a little Change of the Direction 
and Velocity of the two compounding Mo- — 
tions. | 
P. J find you really underftand it; ae 

ever confidér it over again: We get larger 
and firmer Notions of any thing: by: a fegond 


M. I fancy I underftand it tolerably well, 
and am glad I beftowed’ the little Pains on © 
Euchd which I did, when I-find the eafiett 
Things in that Book affift me to make out 
thefe Matters. . This encourages. me to be 
more diligent. ———I {ee there is no begging 
of any thing here; one is forced to own that 
the revolving Body muft neceflarily deferibe 
equal Areas in equal Times, by Rays drawn 
SV I from 
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from the Center to it; and that it mut ene. 
move in a Curve, if we divide the Time in wy 
very {mall Parts, and make the Triangles 

very narrow ; fince the attractive Force aéts 
inceflantly. This is delightful! I fee, 

if the revolving Body fhould be brought 
nearer the Center, it muft neceffarily be 
carried about with more Celerity, that the 
Swiftnefs of the Motion may compenfate 

the Smalnefs of the Diftance, in order to 
_defcribe as large an Area in an equal Time, 

as when it is farther off. And on the fame 
Account, it muft be carried more flowly 
when more remote; {till to preferve the 
equable Defcription of Areas. 

P. Your Obfervations are very juft, and 
natural: We need fay no more on this 
Head. 

M. Let me look at the Book a little, be- 
fore I return it. This is Sir [aac 
Newton's own Book! Then I am not a little 
pleafed with myfelf, that I have made 
out a Propofition of this Great Man’s, from 
his own Words. Here is his Picture : What 
a thoughtful Face is this! and how mild 
and {weet too! | | 
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CARS, CXXXVII 'P. "Thefe Things premifed, 
you muft in the next Place obferve that a 
Body thrown ‘up’ perpendicularly to any 
Height, acquires the fame Force and Velo- 
city in falling back again, with which it was 
projected. | 

M. This muft be the Cafe I fappofe, 
when I throw 4 Stone perpendicularly up= 
ward; it falls back in the fame Track, ane 
with the fame Velocity. 

P. ‘The Refiftance of the Air may per- 
haps occafion a {mall Variation; otherwife 
the Maxim is in itfelf plain. For the Body 
receiving an equal Number of Impulfes from. 
its Gravity in afcending or defcending, and 
thofé equally ftrong in equal. Diftances from. 
the Center, whether it afcends or defcends ; 
the laft will reftore to it all the Force and 
Velocity, which the firft took from it. } 

‘M. This is not difficult to be conceived; 
for fince falling (or moving to any Point). is 
not the Aion of Body, more than rifin ng. 
(or moving from that Point; ) it muft require. 
an-equal Force imprefled, to make the fame ~ 
Quantity of inert Matter move-through the, 
fame Space, whether toward, or from the. 
Center. : 


P. Aa 
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at ie And fince the Space is the fame, and pe 
the Efficacy of the Caufe the fame in. the = ewe. 
fame Diftances, the Time mutt be the fame 
| COE eae i eth ae 
_ M. So T underftood it: Therefore if a 
Stone were dropt from a Height, and 
thrown up again with the fame Force it had 
acquired from the Impulfes of Gravity in 
falling, it would mount to the fame Altitude 
from which it had firft begun to defcend: 
The Force it had acquired in falling would 
be {pent in rifing, by the contrary Impulfes 
of Gravity, in the fame Space.and Time. » 

_ P. You are right: This is the fame Cafe 
confidered in a contrary View, or taken, 
backward. And it will. be equally true, 
whether we fuppofe the Body thrown up 
from the very Center of Attra¢tion, and. 
falling back to it, or from fome Height. 
above the Center, and falling back to that 


Height only. 5 i Bihogs 
. M. The Reafons already mentioned mutt 
be equally applicable to either of thefe Sup-. 
pofitions, ee ele 
. P. It mutt alfo be equally true, tho’ the . 
Body fhould not be thrown perpendicularly. 
upward, but with an Inclination to one Side; 
for if it rife and fall through equal Spaces,, 
| 5 2 | it 
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it mutt lofe and acquire equal Forces, by. 
the contrary and confpiring Impulfes of Gra- 
vity in equal Times. 

M. This is ftill equally reafonable. If 
1 throw a Stone on plain Ground, fo that it 
defcend as far as it afcended, it muft have 
the fame Force when it falls, as when it 
rofe. And if it were ftruck back with the 
fame Force it had in falling, it would, I con- 
ceive, return to me in the fame Path. ” 

P. Without doubt; for if youhadthrown — 
the Stone from that Part at firft, with the — 
fame Force, and the fame Degree of Eleva- 
tion, it muft have moved in the fame Path, 
from the one Side, as well as from the other. | 

M. Uhave often obferved in playing at 
Shittle-Cock, that it was becaufe we ftruck — 
it always with equal Force, and in the con- 
trary Direction, that it defcribed ftill the 
fame Curve, or Arch as it were, backward 
and forward, between each other’s Battledoor. 
- P. The Example you bring ‘1s proper — 
enough to affift the Imagination: And if a 
Stone, or any Projectile whatever, were ftill 
thrown back with the fame Velocity, and_ 
in the fame Elevation, it would defcribe_ 
the fame Path exactly. forward and back- — 
ward for ever. ! 
M. This | 
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M. This Cafe where the Body is pro- ,7e 


onference. 


jected with a Degree of Elevation, may be way 
brought, I think, to coincide with the for- 
mer, where it is thrown directly upward. 
For if we fuppofe a plane to move equably 
along with an horizontal Motion, and a 
Body to be projected dire€tly up from it; this 
edy to one not carried along with the mov- 
ing Plane, will appear to be projected with 
a Degree of Elevation. Now if it be true 
with refpect to the moving Plane, to which 
the Projection is perpendicular, that the Body 
hath an equal Force and Velocity at equal 
Heights, both in its rifing and falling; this 
will be equally true with refpect to a Spectator 
off ata Side, who fees the Body really deferibea 
Curve, or Arch. Here the Body is impelled by 
two Forces; one communicated to it by the 
Plane, with which it is equably carried along, 
and another by the Caufe which gives it the 
perpendicular Projection upon that Plane. 
Thefe two Forces do not difturb or donfound 
each other; becafife a Spectator carried 
‘along, fees the undifturbed Effect of the 
»» perpendicular Force; and an immoveable 
. Spectator at a vaft Diftance above, would, 
_ perceive the undifturbed Effeét of the hori- 
-gontal Force. So when we throw a Body 
| $ 3 Sata 
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epee. -withth Degree : of Elevation, the Force fava 


“~~ prefled upon it is’ equal to the ‘Compofition 
of two Forces, the one impelling it perpen- 
dicularly apwardh and the other horizontally 
forward: And thefe two Forces*no’more 
‘difturb each other’s Effects, than if the 
Body had a plane moving equally along un- 
der it. 

P. You affift yourfelf extremely’ well, 
‘Matho, in conceiving the feparate Effeas of © 
Forces thus compounded, which are wont to 
‘perplex us in the Beginning. | 

M. 1 thought your Suppofition of the | 
moving Plane and the Frog fomewhat ‘lu- 
dicrous at firft; but I have found it: vey 
ufeful fince. 

~P. But tell me, when you thtow: a ‘Storie 
sith a fmall Degree of Inclination to: one 
‘Side, what is the Reafon that it does not — 
"go on in one uniform Diredtion; -as’ ete 
you throw it perpendicularly ptt pat 
» °M. When I throw it perpendicularly: “ 
“ward, the projectile and attractive Forces aét 
in the fame ftraight Line; fo that therevis 
‘no Force acting on any Side, to-draw it out 
‘of this uniform ftraight Direétion¢ ‘But when 
1 giverit the leaft Degree of Inclination’ to 
one Side; thefe | two ‘Forces conftantly act in 
: . different 
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different Directions, and the Body muff con- .7* 
ftantly change the Direction of its Motion, ~~ 
or move ina Curve. : } 

' P. You will not: retract this Conceffion 
afterward? 
ML Ieris a Conteffion you can always 
force me to make. 


CXXXIX. P. Keeping thefe Things in 
your Mind, confider next how many dif- 
ferent Curves, or Arches (as you call them) 
a Stone, or any Projectile, may defcribe, by 
‘the attractive and projectile Foress p acting to- 
adie 
-< MA Tt may defribe very many. Sate: 
if I throw a Stone perpendicularly: uP, it 
falls back in the fame Line or Track. “If I 
give it a {mall Inclination to one Side, it de- 
{eribes an high and narrow Arch: If I give 
it a little more Inclination, it will deferibe z 
lower, but wider Arch; and fo on. For 
I fee there is no End of this Variety, fo long 
as Lcan'give it a different Inclination, and 
-imprefs Force enough upon it, to make the 
watt different. 

‘P. Where the Strength of yout Aan 
Abi; you may take into your Suppofition 
“a Janes or Cannon-Ball, difcharged from 
S 4: a Piece 
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conuh.. a Piece of Ordnance; or fomething-as much ° 
Km above the Force of a Cannon-Ball, as that 

is above the Force of a Stone dtc by 
your Arm; or yet a,Caufe ftill more power- 
ful than that, @e. .. | 
M,.1 fee where this muft end. The 
Difference is only in more or lefs, and the 
Reafon the fame, ’till we come to the Pro-= 
jection of a Planet by the Almighty Arm. 
P. Not fo faft: We are not there yet. 
What if you throw a Stone: neither 
upward nor downward, but ftraight forward, 
or in an horizontal Direction? 

M. Only one Side of the Arch will be 
defcribed , from the middle Point, or Vertex, 
to wit, ab ip divides between ze two Sides » 
of HBS Curve, i. 

P; What becomes of the Ane Side oft 
the Arch? | 

M. That I cannot indeed tell. But — 
ftay: ‘There muft be fomething under this: 
Queftion, - If one ftanding on a lower 
Ground eves the Stone fell, thould fo 
throw it back, that it returned to the Point 
from which I firft projected it, with the 
fame Force, fo that it fell on a lower Place 
on the ether Side of me; it would them. 
defiribe both Sides of the Arch. Whence 

I I fee 
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{ fee, it defcribed but the Part of a Curve, . Tet. 


> Conference. 
the whole of which it muft have defcribed ad 
in proper Circumftances, 

—P. I dare: fay, Matho, you en {poke 
better Senfe than you are aware of. 

MM. It may be fo; but thew me how? | 

P. Without fyi to do that at prefent ; 
are not both Sides of this Curve, from the 
vertical Point, equal and fimilarly bent ? 

M. Certainly, when in both Suppofitions 
the Stone moves from that Point with equal 
Force, though to oppofite Sides: It cannot 
perform the one half of its Courfe in one 
Path, and the other in another. 

P. Imagine now you projected the Seertie 
with an Inclination below the horizontal 
Direction; and tell me what muft follow 
then? 

M. It would defcribe only a Piece of the 
Foot of the Arch; the whole of which it 
would ftill defcribe backward, if returned 
with a proper Direction and Velocity. 

P. It is fo; the Curve would ftill be 
completed, z, ¢, it would ftill return upon 
_ itfelf, and be an entire Ellipfis, if it were 
not for fome Obftacle the Projectile meets 
_ With, 


M. That 


oreth  » M. That I donot fee, for any Projectile 
way of this Sort muftdtill-meet: wep eo Egethss 
which ftops its: Motion?) =~ ©. 
P. You will-fee: it ti grataallyin by. going 
on; and in theInterim=you mutt ene in 
Mind likewife thefe feveral Particulars. is 
WM. I thall not-readily forget them, ‘ince 
I ge the othe e Hse lo yd | 


_ 


CXL. P. Sidpsott now, as’you Bids ima 
former Cafe, that the Barth were perforated © 
from us to the Antipodes, and that a Stone — 
were thrown perpendicularly upward from 
the Center, with fuch Force, as to reach © 
20 Yards above the Surface on’ this Side; 
Tdefire to know fe it would move after 
that? | 

M. It mutt fall balk to the eakat in 
the fame Path, or ftraight Line, as muchas 
a Stone thrown perpendicularly upward by 
my Hand, falls back on itsown Track: ~ 

P. Would it ftop at the Center? |) 

M. It could not; for having (agreeable 
to the Maxim we fpoke of) regained! the 
Velocity in defcending, which. it loft in 
afcending; that is, the Velocity it was firft © 
projected with ; it would rife 20 Yards above 
the oppofite Surface, as neceflarily as it idid 
oe 4 On, 
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on this Side.» And-becaufe it could:no more ,7* 
hang inthe Air there than here, it would Aw 
fall back to the Center‘again ; and rife to us 
again; and (which is ftrange enough!) it — 
would, I fee, thus continue to move for- 
ward and backward for ever; acquiring {till 
the fame Force and Velocity at the Center, 
by which it would rife to the fame Height 
here and there alternately. And {till in 
equal ‘Times; for the Space being the fame, 
and the Efficacy of the Caufe the fame in 
equal Diftances from the Center, the Effect 
would be the fame in every Refpe&t. 
“oP. All this is right enough. But imagine 
now that the Stone is thrown up, not from 
the Center, but from a Point off to one 
Side. of it, and in a Direttion parallel to the 
former, fo that it fhould ftill rife 20 Yards 
above the:Surface; and in that Cafe — 
would it move? 

M. You fuppofe now the Perforation fo 
wide, that the Stone fhould have sg Ear 
si all the Way? 

‘Prodidos: 

. M. It would then rife to the Btinfiob? 
Sith a {mall Degree of Inclination towards 
the Perpendicular (becaufe now the projetile 
and attractive Forces:do not aét in the fame 
gd Line) 
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Line) and crofling the Perpendicular at its 


tye! Extremity, or the 20 Yards Height, it 


would fall back, again to a, Point as far on 
the other Side the Center, as that Point was. 
whence it was firft projected (for both Sides 
of its Path muft be equal, and fimilarly bent) 
defcribing a very high and narrow Arch in- © 
deed! This is the fame Cafe, differing only — 
in more and /e/s. (as I faid) as when I throw 
a Stone with: a: {mall Degree of Inclination, 
to the fame Height, wz. of 20 Yards. 
And the two Curves fhould coincide about — 
the Vertex, or in the Part above the Surface, 
if the Stone projected from below came up— 
to the Point whence mine began to move, 
with the fame Degree of Inclination. 

P. You fee then in this Cafe that your — 
Stone defcribes-but a Part of a Curve, the 
whole of which it would defcribe in proper 
Circumftances? 

M, I begin in Truth to. ie a little into 
the whole Affair. 

P. But fhould the Stone, when it falls ae 
to the Point you mentioned on the Pa 
Side of the Center, reft there? 

_ M. It could not; for (by Virtue of the 

Maxim full) regaining the fame Force there, 

as when firft projected, and having a Ginilar 
Direction, . 
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Diretion, it fhould mount up to the oppo- , Te 
fite Surface, and defcribe the other End of waywy 
the arched Figure, or Oval, there ; “as ne- a 
ceflarily as it did the firft End of it ere. In 
a Word, for whatever Reafon it defcribed 
the firtt Half of the Ellipfis to our Side, for 
the fame Reafon it would defcribe the other 
Half of it to the oppofite Side, or complete 
the whole Revolution. Nor could it ftop 
then, but having the firft Force fuill in that 
Point whence it was firft projected, and the 
firtt Dire@tion alfo, it muft neceflarily go 
through a /écond Revolution, anda third, 
and fo on, without ceafing. ~ diet 
P. You have gone round with the whole 
Revolution, Matho, fo accurately, that you 
have left nothing to my Correftion. Iwas 
particularly pleafed to find you obferve fo 
opportunely, that when the two Forces, the 
projectile and attractive, act ever {o little in 
different Diretions, the Body could not 
move in a ftraight Line. | 
M. Asthey conftantly urge the projected 
Body in new DireCtions, it muft incefiantly 
change Direétion, or move in a Curve; tho’ 
that Curve draws near to a ftraight Line; 
for I remembered that this was the Cafe 
where you faid, the Ellipfis approaches to 
| | a ftraight 
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contrene, 2 ftraight Line onthe one Bxtréme, as it 
wy~ may toa Circle-on’the other 

_ BP, What are’ ‘your Thoughts 4s to the: 
Time of this Revolution? == 9 
~ MM. Since the Body was projeéted with: 
the Velocity to reach 20 Yards above the’ 
Surface, it muft come to that Height in the’ 
fame Time as if it had been projected. from’ 
the Center. For I faw, from the Inftance” 
of the Body projected from the moving 
Plane, that the Effect of the one Force does 
not difturb the Effect of the other: The 
perpendicular Force raifes the Body to the : 
fame Height, in the fame Time, as if the ' 
Plane did not move; and the horizontal 
Force carries the Body the fame Length and 
in the fame Time, as if the Plane only, 
moved; or as if there were no perpendicular? 
Force, m pe 
P. Tam glad you have got over this Dif-~’ 
ficulty, which was wont to give Beginners the 
greateft Trouble. But to return, If in any 
Point of this Ellipfis, the Stone were pro=~ 
jected with the fame DireGtion and Velocity; ° 
which it had in that Point, when it perform- 
ed its firft Revolution, will it not in this. 

Cafe defcribe the fame individual Fllipfis. ” 

fill? ge NS a, 


i MM, Ceitainly 


SY 
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-M. Certainly: It isthis that, makes. the ,Ts*h 
Neceflity of its revolving,conftantly in the wy~ 
fame Ellipfis, and that, without End; be- 

caufe, to wit, it has the fame Velocity and 
DireCtion in every individual Point, as it had 

there at. firft.. Or, the Velocity and Di-. 
rection in any one Point is neceflarily con+ 
nected with the Velocity and Direction, in 

every other Point throughout the, whole 
Filipfis. Hence the Projeétion may be made 

from any Point, if with the Direction ame 

Force proper to that Point, 

P. Let not this Restoring flip out of your 
Mind again. | . | 
Mz, I thall endeavour to, remember iteeest | 
- .P. But if the Stone were. projected. at 
a ftill greater Diftance off to a Side from the 
Center, ftill in a parallel Diretion to, the 
perpendicular Projection, and with a Force . 
to rife to. the fame Height What mutt en- 
fue? 

M. it us: defcribe a wider Ellipfis, but 
touching the former in the two Vertices ; 
and the Time of the Revolution will be 
equal to that of the former. And the fame 
Reafoning {till holds, though the Diftance 
of the Projection from the Center be fup- 
ee {till greater and greater, the other Con- 

) ditions 
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ots ditions remaining the fame: Thefe Ellipfes 
tema) will all touch in the Vertices, their Times 

will be equal, dnd the firft perpendicular 
Projection will be a common Diameter to 
them all. For there is no End, I fee, of 
the Variety of thefe Ellipfes, growing ftill 
wider and wider. 

P. You fee in this firft Cafe then, how © 
poflible it is that a Body may defcribe an 
oblong or oval Figure, about a Center, by © 
the Compofition of two Forces, an attractive 
and a projectile? : 

M. Ifee, Philon, from this endlefs Va= 
riety of them, that I cannot throw a Stone 
in any Direction, but it muft defcribe a Part 
of an Ellipfis, the whole of which it would. 
defcribe about the Center of the Earth (if 
that were pervious;) and I can hardly find 
Words to exprefs my Satisfaction and Sur- — 
prife, to find that fo common and childith an 
Experiment, as throwing a Stone out of | 
one’s Hand, fhould thew us the Truth of a _ 
Propofition, which founds at firft like an: 
Impoffibility. But upon Reflection, I fee it 
muft neceflarily be fo: It is this that makes, 
a Stone, or any Projectile defcribe fo regu 
larly a Part of this Figure, here, at the An~ 
peat or in any Part round the Earth. In 

fhorts 
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thot, the Aion of: Falling, which you fo 97am 

warmly recommended to my Obfervation at —y~ 
our: firft Interview, contains invitfelf the 
whole: Myttery. of this’ Affair. The Body 
is always either falling, or rifing by the Im- 
petus°it hath ‘acquired in: defcending,) » till 
that be fpent; and then it isin the Cireurh- 
eget seh “pie afew. nov Hs r nocdve 


i 


fx . 


OXEL P. Let: is: op. ‘uty a olitite tl 
and look back: For it will not be amifs:to 
obferve, that when the Stone is fappofed to 
be» projected perpendicularly : upward from 
the Center, it-muft acer its Courferback- 
ward and: hore deeb vot 'run twice aver the 
whole Diameter of ‘the Earth, in’ an»Hour 
and about 25 Minutes;>o And!a Revolution 
in any one of thofe Ellipfes;:»whether narrow 
or wide,’ will (as :yowrightly obferved) take 
up precifely! the fame ’Fime; >till theyobe- 
come fo wide; that 'the:laft of them ‘coin- 
cides ‘witha Circle at othe Surface ad ve 
is 

~M.-You'fhewed: me mdeed a “ittle fe 
fore, that a Body muft revolve at’ the Surs 
fate of the Barth in-that Time; or performs 
17 Revolutions in 24 Hours, that it may 
have aicentrifugal Force equal to its Gravity. 

“Vou, II. T And 
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cot®., And now I fee the Connexion, with Refpect 
wy~ to the Equality of ‘Time, all along through 

the intermediate Ellipfes, ’till we come to 
the perpendicular. cei through the 

Center. | 
P.-You have thuis aright Notion of this 
Matter: But you will be ftill more furprifed 
_ when I tell you, that, if a Body were pro- 
jected from the Center but half way up to 
the Surface, or a 4th Part only, or an 8th — 
Part, or even butia Mile; it would: ftill take 
up ‘the fame Time. (an Hour and 25 Mis 
nutes) to perform its Courfe forward: and 
backward; or to perform a Revolution in an — 
‘Ellipfis, or Circle, deferibed on any of tele ! 
different Heights:as a Diameter. _ | 
. M. Would a Body take as much Time ta 
rife and: fall through a ProjeGtion of:a Mile’s 
Height, as through one of 4000? Or--to 
revolve in a Circle of 2 Miles: Diameter, as 
in one of 8000 Miles Diameter? 
P. Exadtly ‘the fame Time, } in this 
Cafe ? 


M. Shew me, -f phoye nips Stow this 
could:be? 
a Ps: E fhall: oa itpisiatan to malke you. con- 
ceive it in fome Meafure, as, it has Relation 
to what we.are going, to fay; === Firft you 
| mutt 
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smuft-know, if a Body were placed within ws cle 
a hollow Sphere of attracting: Matter, it =e 
“would remain wherever it were placed, 
“without moving to,any Sides: For though 
it were placed nearer to one Side of this'hol= 
low Sphere than to the other, the Matter at« 
-tracting: it on the oppofite Side would be as 
the Square of its greater Diftahce : So that 
- the Attraction inereafing 4s much on account 
of the Matter; as it decreafed on Account of 
the Diftance, the Body would be in’ Equili- 

brio, wherever it were placed within the 
Sphere; or if it were fet a moving; it would 
move on equably; without Acceleration; - 
- M. This'I think Thave fome Notion of; 

for if the Body were placed» exa@tly in the 
» Center; it could then move to no Side, being 
equally attra€téed: to all: Sides. : Aad if it 
“were temioved from the Center: ‘nearer’ to 
-one Side, the Quantity of Matter it receded 

from, muit be greater than the: Quantity 
of Matter it approached toy “and would 
therefore keep itn Sufpenferi cic’ Dos 

Ps It.is greater in the Proportion I men= 

tioned; which: admits of an ‘eafy Proof, if 
‘at were worth the while to ‘leave what we 
“we upom at prefent for the fake of that. | 


i. + T 2 Ms; You 
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cree OM, You will thew me afterward where 


tye! J may meet with this Proof; and in the 
mean Time pleafe to go on. 
»» RP. Ifa. Body then were placed on the 
Surface of the Earth, it would be attraéted 
by all the Matter in thé, Glabe sp daareaeeat 
were placed below the Surface (fuppofe.a 
1000 Miles) it could not be attracted by 
the Matter above that Height (for a:1000 — 
Miles Thicknefs round about) more than if 
fo much’ of the Globe were taken a a 
away. 4 
M. 1 ssdetldende The ae is, as ofa it 
were placed within a Cruft of ro0c0 Miles 
Thicknefs, which could attraé&t it no Way; _ 
or, it would only be atinttod nf the Mate 
below that Depth. ib 1a 
» WP. And if it were 2000 Miles beloti the 
Surface, it could only be attraéted by the re 
maining Matter of the Globe, and by none 
of the Matter within 2000 Miles: oft tne 
Surface any where round. 
M. This is- but the Garry Cafe I fet 
were the Body placed within a Mile of the 


Center, it would only be attraéted, as ifthe 


Globe were but a Mile in Radius, all the 
Matter above that urging it no Way. ::/ But 
what follows from all this? 

| P, Where- 
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 P. Wherefore in the perpendicular De- 
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{cent of the Stone, the attractive Force you ““—™ 


fee is always as the Diftance between it and 
the Center, or as the Space to be gone over. 
When the Space is twice as great, the ac- 
celerating Force is twice as great; when the 
Space is but a 4th Part, the Force is onlya 
4th Part. If the Space be but a Mile, or 
one 4000th Part, the Force will be exactly 
in that Proportion. 

- M. Tam impatient fons your Conclufion 
Savti this. 

P. Whence, be the Space little or much, 
it muft always be run over in the fame 
Time; for twice the Space will be run over 
with twice the Celerity, in the fame Time 
as half the Space with half the Celerity ; 
or as a 40o0oth Part of the Space with a 
4oooth Part of the Celerity. 

M.Let me confider this in my own 
Way. 


CXLII. When the attraéting Globes are 
of equal Denfity, the Gravity on their Sur- 
faces is-as their Semi-diameters, or Diftances 
from their Centers: Wherefore the Gravity 
to the Center, at any Depth in the Earth, 
mint, be as the Part of the Semi-diameter to 

gig be 
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Térth Ste } fic he ay ae Jow 
eositivene” bern over. Thus far is plain. - Tdi- 


vide the whole Semi-diameter into a certain - 
Number of 'Parts,and the half of ‘it’ into: 


the fame Number of Parts: Any Part in 


the firft Divifion will’ be double any Part in — 


the fecond Divifion } becaufe the Whole is 
double the Whole. . ‘This likewife is plain. 


—-— The Attraction at the Surface; in the _ | 


beginning of the Motion of two falling Bo- 


dies, is double the Attraction at half that 
Diftance: Wherefore a Part of the firft Di- 


vifion will be run over in the fame’Time as — 


a Part of the fecond Divifion, though the 
one Part be double the other. ——— The 
upper Body has now double the Velocity of 
the under Body; it likewife receives a new 


Impulfe of Gravity doubly ftronger than — 


what the other receives; This will caufe 


the next Part in either Divifion to be run 


over in the fame Time. It is fo every where; 
The upper Body has always double the Ve- 
locity of the under Body, and receives every 
where a doubly ftronger Impulfe to increafe 
it. in that Proportion. ——- The Argument 
is the fame, if I had fappofed the lower 
Body'to ‘have but-a third Part of the Semis 
diameter to run over; the upper Body muft 
in any Part of its Defcent have had triple 


the | 
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the Velocity of the ower, and every where catens: 
have received a triply feronget Impulfe, to —“— 
maintain the Velocity in that Proportion. — 
Now, Philon, I am fatisfied in this Dassiees 
lar with great Pleafure,. A Stone, when 
projected but a Mile up from the Center, 
muft take as much Time in returning to 
the Center again, as when projected four 
thoufand Miles up, or to the very Surface, 

_ P.. This you have examined very minute- 
lye You may likewife remember, when we 
were {peaking of the various Laws of At- 
traction, which the Creator might have in- 
ftituted in our Syftem, we mentioned ¢har, 
where the centripetal Force, or Gravity, 
was fuppofed to increafe as the Diftance from 
the Center of Attraction; and the centrifu- 
gal Force, in order to balance it, was alfo 
to be increafed as the Diftance. 

_M. Isemember the Cafe diftincly. 

P. But in the prefent Cafe you fee the 
Attraction is increafed as the Diftance of the 
Stone from the Center of the Earth: There- 
fore.if it were to revolve about the Center 
of the Earth inCircles at different Diftances ; 
ex, gr. fo that the Radius of an exterior 
Circle fhould be twice the Radius of an 77- 
Fetes that it might have double the cen- 

T 4 trifugal 
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Contre ttifugal Force in theyexterior ‘Circles’ to” ba- 


‘<v-~ lance’ the. double,centripetal Force) it mutt 

| move. with double thé Celerity as-in the in= 

terior Circle; andtherefore perform aRe+ 
volution precifely in. the fame Time. 

M. ‘Thefe were the véry Conditions, and) 
this. the Conclufion the Matter was brought 
to: So that if this Law. had obtained in’ the: 
folar Syftem, all the Planets (the uttermoft: 


Saturn, and the innermoft Mercury) muft 


have revolved about. the.Sun in-the fame _ 
Time exactly, Y Toc prdsheie), oma 
P, Hence therefore in the prefent Cafe, 


a Body would revolve about the Center of _ 


the Earth, in a Circle whofe Radius were 
a Mile,..or an hundred Miles, or a thoufand 
Mules, &c, all in the fame Time. vzz) an 
Hour, and 25 Minutes. | | 

M, This is extremely obliging, to thew. 
me thefe agreeable Speculations as we go 
along. | 3 

P. To bring what. we have faid more 
within the Reach of being applied to our. 
prefent Purpofe, if we, fuppofe. that’ this 
were really the Law which obtained in the 
folar Syftem ——— : ian 

iM, Pray interrogate me on this Head, to 
fce if I can give you proper Anfwers. - 
P. With — 
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~ P. With all my Heart.: If this then Temi 
were really the Law which obtained in the Vap~wu 
folar Syftem, and if two Planets revolved 
about the Sun, the one at 4 ‘times the Di- 
ance of the other, in what Proportion 
fhould their Celerities be? 

M. The Celerity of the exterior ought 
to be 4 times greater than the Celerity of 
the zvterior, to give it 4 times a greater 
centrifugal Force. 

P. But if it were projected with more 
than 4 times the Celerity of the interior, 
what would enfue? 

_M. It could not then move ina ible 
Orbit, but would mount higher and defcribe 
an Ellipfis about the Sun, equal Portions of 
which would lie to oppofite Sides of the Sun; 
juft as the Stone did about the Center of the 
Earth; for the Law of Attraction is now by 
Suppofition, the fame in both Cafes. As 
the Sun is placed in the Center of this Ellipfis, 
the’ revolving Body would be neareft him 
when in the Extremity of the leffer Axis. 
There it would move with the greateft Ce- 
lerity, as the Stone did in moving by the 
Center of the Earth. In the Extremity of 
the greater Axis its Celerity would be leatft 
of all, pat the Areas defcribed in equal Times 

mig bt 
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‘rina might be equal > For thus it was with the. 


way~ Stone when it came up to the Hetien of its 
Curve. i 

P. What if the Planet were 2 pepiescdt 
from the fame Point with a ftill greater Cen | 
lerity ? 

_M. It would mount higher above cher 
Sun, or defcribe a more oblong Ellipfis,. 
which, as well as the former, would touch _ 
the circular Orbit in the Point of Projeéti~ — 

en, and in the Point oppofite to that. .And- 
the fame Reafoning holds, if we fhould — 
fuppofe it projected fill with a greater De~ — 
gree of Celerity, from the fame Point al- — 
ways: Nor is there any End of the Variety, 
here. | : 
P.. But is there no Hazard, if the Ve — 
locity with which the Body is projected be, . 
very great, of its flying out through the 
celeftial Spaces, without returning again? 
_ MM. Noneat all: Let the Planet rife ever — 
fo high, it muft defcend towards the Sun. — 
again, and defcribe the other half of the — 
Ellipfis to the oppofite Side; fince by Sup- — 
pofition the centripetal Force becomes the — 
ftronger, the greater the Diftance is. > 
“P- What would happen if the Projettion 3 
were e “awaits from another Point exterior to — 
: the 
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the former,’ and with a greater Celerity than ,Te"* 
what would be fufficient to make the Planet \-~ 
revolve in a Circle at that Diftance? 

~M. Vt would defcribe Ellipfes, ftill rif- 
ing higher, the greater the projectile Cele= 
rity were fuppofed to be: All which Els 
lipfes would have the Sun for their com- 
mon Center. And this Argument is equal- 
ly applicable to any Point we can name; 
Nor is there any End to the Variety of Na 
ture, and Bounds of Poffibility; that is to 
the Extent of Omnipotence,;' which foon 
fwallows up the Imagination, 

P. But what do you fay as to the peris 
odical Times in all thefe infinite Ellipfes ? 

M. They would all be the fame to a 
Minute. For if we fuppofe a Body to be 
projected perpendicularly up from the Sun 
to different Heights ; fince (as was faid be- 
fore, with Refpet to the Center of the 
Barth) the accelerating Forces are always 
as'the Diftances to. be run over 3 it muft 
dlways fall back in equal Times, though 
one Diftance fhould be a million of Times 
greater tham another. And this is likewife 
true if thefe Diftances be taken equal on 
the other Side of the Sun, or the feveral 
Lengths be made double, We have alfo 
: jut 
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ote juft now {een that Planets revolving at all 
—~—’ poflible Diftances from the Sun muft, on 
this Suppofition, perform their Periods in e- 
qual Times. But a ftraight Line ts the ex-. 
treme Ellipfis on the decreafing Side, as a 
Circle is on the incréafing: And when the 
Time in aftraight Line, and a Circle on © 
that as a Diameter, is the fame, it ‘muft 
be the fame intermediate Ellipfis, Whee 
wide or narrow. ] 
P. You fee then it mutt be as sanathl | 
for a Planet on this Suppofition, to defcribe 
an elliptical Orbit about the Sun, as-a cir- 
cular one? 4 
M. I fee plainly the one is as natural as _ 
the other; which notwithftanding, with- — 
out this;/Deduction, I fhould have thought — 
-a.ftrange Paradox. | | 


- CXLII. P. After this, we have little 
more to do than to make the Tranfitions 
from one. Law of Attraction to another: 
For if we next fuppofe that the Attraction 
is inverfely as the Squares of the Diftances 
from the Center of the Sun (which is the 
Law you know that really obtains) you 
will, fee: the Deviations from the former 
| Wh oF. oc idosb > ; -tCale 
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‘Cafe to this, not at all unnatural, but fuch odin 
as in Reafon they ought to be. rw 
. M. So-far you fhewed me befoie,: shad 

both the periodical Times and Celerities. of 
Bodies revolving according to: this Law are 
different from what they were in the laft 
Suppofition ; the Squares of the periodical 

Times being as the Cubes of the:Diftances, 

and the Celerities. inverfely as the Square 

Roots of the Diftances. It was thus that 

the interior of our two Moons: had. twice 

the Ceélerity of the extérior, which was at 

“4°Times the Diftance, and but the: 8th 

Part of her periodical Time. >)» 

_ WP. .Thefe Proportions arofe: frorn Tait 

ing the centtifugal Force into an ‘Equili- 

brium with the centripetal, | in the prefent 
Law. of Attraction: The Foundation. of 

the next Difference will appear: more. ob- 
vious,. which is this... A Planet in. the. for- 

mer Cafe {till returned toward the Sun. a- 
gain, though projected with a Velocity ma- 

ny Times greater: than what was. requifite 

to: make it move in a circular Orbit-at that 

Diftance ; »becaufe it met with’ the.greater 
Refiftance the higher it mounted... Butcit 

mhuft be. quite thier ic here, bwvhere the 
$9.tni0T ods ca objid a étthddioom 

gitai sic C 13 


carci Astettion, deceit bass the Squares of the 
Awe Diftances increafe. 
. M,-Vam awate>of this. ai ckaorthe Body 
“meeting. with fuch a lafty. Dotreale of Re- | 
fiftance as‘ it rifes, ftill feels the greater Fa- — 
cility in afcending ;; 4nd this muft neceffari- 
ly havea very different Effect from the 
Cafe where it ftill: found: the greater Diffi= 
culty, «In fuch Circumftances,. it is pofti~ 
ble; Idonceive,. if the Body were projed- 
ed with a great Excefs of Velocity; ::above — 
what would make it:move in a circular Or _ 
bit at any:afligned Diftance, that it fhould — 
never turn down again, but move on to- 
wards the Region of the fixed Stars. . - 
P.\ This is fo: poftible; Matho, that if — 
it were thrown up but with twice the»@e+ — 
lerity tequifité to: make at move. in a Circle — 
at the Point of Projeétion; it could never — 
return towards the Sun, but run out nse 
thofe Spaces endlefly. | br 
M. That makes the. inpreffing dhe, ps 
jeCtile Force in this Cafe: am Affair-of great — 
Delicacy! But what is: the: leaft Jere | 
with. which if a Body were: projedted, it 
could not defcend: again: towards the Suty? a 
P, If the Velocity: with which a Body — 
would: defcribe a Circle at the Point of 
i, ce rojettion, : 


» Projection, be as unit, orn; > bya Velocity ,T" 
as I, 4142, @e. it fhould) move in a way 
Curve, which does not:return upon itfelf, 
nor inclofe Space, but tuns out ftill tora 
- greater Diftance. | a7 Baey Somme 
-« Mv. Then a Velocity, lefs than once and 
>a half the circular Velocity, would throw the 
- Planet quite off through the ambient Space ? 
» £. It would. But if a Velocity as x, 
4142, would throw the Planet quite with- 
out the Syftem, it muft return if projected 
with any lefs Velocity. © ©) so 
ou M. [fee it muft, fince the Velocity you 
name, is the leaft that could: throw it quite 
off; however, at this Rate it may return 
from a prodigious Height; for there’ is 
hardly any fixing a Limit’ betwixt a bound- 
~lefs Space, and the ‘next “inferior bounded 
Figure: So that: a Planet might afcend;' I 
“think, to as great a Height according to 
this Law of Attraction. as the :former,:and 
fall return: again: Only‘a much more fkil- 
‘ful and: meafured Force of Projection is re 
quired. here than in: the laft Cafe, 00 
> 2. You exprefs the Difference of: the 
Cafes-extremely well: The:attempering a 
“‘fmall: Force. (comparatively {peaking ) has 
tothe: fame: Effect. here as the: Application of 
| fe deed a vait 
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eovnh,. a vatt. Force there. However let us {up* 
i-y~u pofe that a Body is projected with a Velo» 

city a little greater than»1 only, or. (that 
we may fpeak of fomething definite); with 
a Velocity as 1, 15; and fince a Velocity 
as 1 would: make the Planet revolve. in a 
citcular Orbit: at that Diftance,) a Velocity 
as, 15 muft-carry it higher, © And: you 
will conceive ‘the whole Matter:the more 
eafily perhaps; if. you imagine that the Bo- 
dy moves, ‘as:itiwere, in a Medium defer 
nearer the Sun, but which: becomesialways 
naner, .as.the Squares of the: Diftances, to 
which the Body rifes, becomes: greater: 4 

. M. This. indeed affitts meyor/The .des 
ats of » Refiftance muft: dilied the fame 
Effect upon the'Motion of the Body, asa 
Medium growing ‘rarer in the fame Degree, 
though I otherwife fee the Strength of your 
Argument :: The Body muft rife higher 
fromthe Point sof: ProjeGtion, or mount’ a+ 
bove the circular Orbit, » becaufe its Velotity 
is: greater than 35: and yet: it--cannot ‘fly 
quite off, ecaufe its. mers is lefs than 
Dy GI420: 

ay soins: thin, ithe; Body being pro» 
jetted. with.ajVelocity-as 13.» 55" that a Dia- 
“meter: to’! the circular Orbitis drawn from 
tisy. 4 the 


— 


the Point of Projection, but produced in- 
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definitely without that Orbit on the other yw? 
Side ; and then you will likewife fee, that | 
the Body thus projected, muft come to 

crofs that Line at fome Height or other, 

on the oppofite Side of the Sun - Or, ° at 


_ Teaft, you will fee fome Objection, which’ 


_ hinders you from affenting to this. 


~ MM. 1 rather fee the Neceflity why it 


mutt be fo; for I have the whole Scheme 


-diftin@ly in my Imagination, and what 
you fay thews me half the Ellipfis is al- 
/teady formed.——The projectile DireGtion 
at firft was perpendicular to this Diameter ; 
that is, the projectile and attracting Forces 


acted upon the Body at right Angles to each 
other: ‘The Body, becaufe of its ereater 


Velocity, began immediately to move with- 
out the circular Orbit: The two Forces 
acted then obliquely upon it, which made. 
At. deferibe a Curve without the Circle: 
This Curve, fince the Body could not fly 
off finally, muft come to crof& the pro- 
duced Diameter again, in the oppofite Ver- 
tex, towit; for the Diameter goes through. - 
the Center of the Sun: And then the Bo- 
dy has performed half its Revolution, This 
extended. Diameter ‘becomes the oreater 
eer: II, U Axis 
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cont, Axis of the Ellipfis: The Body was at the 

pes neareft Diftance to the Sun in the Point of 
Projection ; and is at the greateft Diftance 
from him now in the other Extremity of 
the Axis. All the Time therefore from the 
Point of Projection to this Point, the Body 
has moved gradually with lefs Velocity, 
that the reas it defcribed in equal Times 
might be equal.. Hence the projectile Force 
became more languid, as the Sun’s attra- 
tive Force grew weaker. And thefe two | 
Forces act now on the Body at right OPENS 
again, in this remoter Vertex. 


CXLIV. P. You have imagined the 
Cafe perfectly well, Matho, and according 
to Nature. The flower the Body moves, 
the attracting Force hath the more Time 
to act: Therefore it bends the Curve all 
along, “till at length it ats again on the 
Body at right Angles to the projectile Di- 
rection, and by that Means hath more Ef-' 
ficacy. But how doth the Body move 
from that remoter Vertex ? 

M. Being now at its greateft Height, it 
begins to return; and in defcending its Ve- 
locity muft be accelerated in the fame Man- 
ner as it was retarded in afcending, by the 

| Maxim 
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Maxim we {poke of : For the AttraCtion to es 
the central Body, which in its Rifing hin- 
dered it, now con{pires with it, and is e- 
qually ftrong in equal Diftances, Hence it 

muft defcribe the other half of the Ellip- 

fis, fimilar and equal to the firft, and in 
equal Times. For in returning, it comes 

as it were into a denfer Medium, and feels 

a ftronger RetraGtion to the Center, and 

_ that inverfely as the Squares of the -Di- 
ftances ; fo that it cannot run out to an e- 

qual Height from the Sun on the other 
Side, asin the former Cafe; but returns to 

the Point from which it firft fet out, with 

the fame Velocity, and in the fame Direc- 

tion. Whence it muft perform a Second 
Revolution, and a third, and fo on with- 

out End, by the fame Neceffity as it per- 
formed the fir/t. 

P. You have prevented me here, Ma- 
tho, in making one material Obfervation, 
which is, that whereas in the laft Cafe, 
equal Halves of the Ellipfis lay on oppofite 
Sides of the Sun, here, on the contrary, 
the greater Half of the Ellipfis lies on one 
Side. 

M. I faw it was impoffible that two 
fuch contrary Laws of Attra@tion fhould 
Sa have 
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have the fame Effect. . In the former Cafe 
the Attraétion was leaft of all when the 
Body was neareft the Center ; therefore the 
Body pafled on almoft in the Direétion of the 
projeGtile Force, as the Stone did when 
moving in a narrow Ellipfis about the Cen- 
ter of the Earth. But ere the Attraction 
is ftrongeft of all, when the Body is near-" 
eft the Center: Therefore it cannot pafs 


on, as in that Cafe, but muft have its Di- 


rection moft changed, or its Path moft bent 
and incurvated in this Part. From hence I 
fee the Truth of what you told me, That 
the Deviations in this Cafe from the former, | 
are fuch as in Nature and Reafon they ought 
to be.———-With Refpeét to this a Thought 
occurs to me, which I believe I cannot well 
exprefs to you, as it is yet but raw and un- 
digefted. 

P. The Thought will come in View as 
you attempt to explain it. 

M. If we fuppofe the Point of Projec- — 
tion to be the fame, and the Velocity with 
which the Body is projected to be the fame, 
wm both thefe different Laws of Attraction ; 
we fhall more clearly fee the Difference of 
the Effe@ts, and the Tranjfition from the 
one Cafe to the other. — 


P. 1 be-¥ 
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Pit beleve mNUCed “We may... (£0. Om ae 
therefore to compare them. 

M. Suppofing then the Point of Pro- 
jection and Velocity the fame; in .the laft 
Cafe, becaufe the Attra@ion is weakeft 
neareft the Sun, that is, at the. Point of 
Projection, the Body will move forward al-. 
moftt in the fame Direction; or, if we may 
borrow the Poznts of the Compafs, to deno- 
minate the Situation of the Ellipfis, it. will 
lie from South to North, for inftance; and 
the circular Orbit, which the Planet st | 
defcribe at that Diftance, will lie in the 
_ Middle of the Ellipfis; the Sun being in 
the common Center of both Curves. But. 
in the prefent Cafe, becaufe the attracting 
_ Force is ftrongeft at. the Point of Projecti- 
on, where the Body is neareft the Sun, the 
Cie: will be moft bent there; and the 
Body inftead of going on. in ile Direction 
of the firft projectile Impreffion, will be 
ftrongly drawn about; fo that this Ellip- 
fis will lie crofs the otliek: or extend from 
Eaft to Weft. The greater Axis of this 
Ellipfis will coincide. with the. fhorter Axis 
of the former, but reach a great Way far- 
ther: For the Body here will rife to a. 
| incl greater Height, as having the fame 
gt ee projectile 
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orimh projectile Velocity, and meeting with much 

t~ lefs Refiftance. Whence the prefent El- 
lipfis will be much larger, and the fame 
circular Orbit at the Point of Projedtion, 
will lie in one End of it, touching it in the 
nearer Vertex; And the lower Focus of 
the Ellipfis, poffeffed by the Sun, will co- 
incide with the Center of the Circle, 

P. You have already attained a great 
Compafs of Thought in thefe Matters, 
Matho, when you can purfue fuch a com- 
plicated Suppofition with fo much Juftnefs 
and Propriety. This familiarly explains to 
us how, in the prefent Cafe, the Ellipfis — 
muft lie unequally to oppofite Sides of the 
Sun, and leaves no Room for farther 
Doubt. 

MM. 1 am fatisfied with this myfelf, be- 
caufe I underftand what I fay; which Icon- . 
fefs is not always the Cafe, 

P, To fpeak fo as to underftand one’s 
felf is no common Advantage ; which we. 
are not at all Times fufficiently aware of, 


But farther, © 


CXLV. Since you fee the Neceffity that 
the Body in this Cafe muft return to the 
Point whence it was firft projected, with 

the | 
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the fame Velocity and DireCtion which it Tt 
had there at firft, and for that Reafon per- wy 
_ form a fecond Revolution, and a third, &c. 
in the fame Orbit ; you will likewife fee, 
if it were projected from any Point of the 
Ellipfis with the fame Celerity and Direc- 
tion, which it had in that Point in the firft 
Revolution, that it muft revolve in the fame 
individual Orbit {till ? 

M. I fee the Neceffity of this as much 
here as in the former Cafe; becaufe getting 
the fame Celerity and Direétion in any 
Point is the fame Thing, as if the Body 
had been projected from the fr? Point, or 
nearer Vertex of the Ellipfis, and fo come 
up to that Point with the requifite Velocity 
and Direction. In fhort, this is none of 
the Particulars in which the two Cafes 
differ. 

P. In Order to defcribe, or move in 
this Ellipfis therefore, you fee the Planet 
might have been projected with a great 
Variety of Celerities and DireCtions, ac- 
cording to the Point it was firtt projected 
from? | | 

M. 1 fee that in every Point from the 
nearer Vertex, whence we fuppofed the 
Projection made, to the higher Vertex, the 

U4 Celerity 
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Celerity and Direétion muft have been dif- 
ferent. For in the /ower Vertex the Celeri- - 
ty was greateft, and the Diretion of the 
projectile Force was at right Angles to that 
of the attracting Force: From that Point 
to the upper Vertex, the Velocity grew al- 
ways lefs,. and: the: Direction’ of the two 
Forees became more oblique, till the At- — 
traction began to bend the Curve’ towards 
the other Extremity of the Axis. | From_ 
this I fee it was the Conveniency of the 
Suppolition, and not Neceflity, that deter- 
mined you to imagine the Projefiont made, 
from. the ower Vertex, 

P. Moreover, becaufe the {mall trian- 
gular Spaces, or “reas, deicribed in equal 
Times, muft be equal, you will conceive 
that. the. Celerity of the revolving Body 
muit always be inverfely as its Diftance: 
from the central or attracting Body ? 

M.-I conceive this ealily ; for equal 'Tri- 
angles have their Bafes inverfely as their Al- 

eae, 

P, You likewife remember, ‘shies the 
revolving Body is at the Extremity of the 
leffer Axis, it is in the middle Diftance be- 
tween the greateft and the leaft? 


M. I ree - 
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MM. I remember it; and that this mid- ,Teth 
dle Diftance is vy to half the greater —~ppd 
LAKES, * 
P. The Body therefore at that Diftance 
will have a mean Velocity between the 
and the leaft? 
M. It muft; for fince the Welotivy ee 
creafes asthe Diftance is increafed, when 
the Diftance is half increafed from the leat 
to the greateft, the Velocity will be half 
decreafed from the greateft to the leaft. 
~P. Yow exprefs it very well. - But 
fince the Velocity at the /ower Vertex is 
greater than the Velocity in a Circle at that 
Diftance from the Focus, and the Velocity 
in the upper Vertex is lefs than the Velocity 
ina Circle at that Diftance, the mean Ve- 
locity will be equal to the circular Velocity 
at the middle Diftance ? OS. 
M. So wfeems; for in paffing from a 
Velocity greater than the circular, to a Ve- 
locity that is lefs, the Body at- the middle 
Diftance muft move with a Velocity equal 
to the circular Velocity at that Diftance. 
PB: Since: then. the Velocity at this: Point 
is equal to the Velocity of a Body moving 
in a Circle at that Diftance, and fince the 
- Defcription of . Areas is equable to both in 
oe the 
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the Ellipfis and Circle, the whole Ellipti- 


cal Area will be run over by a Ray paffing 
from the Body to the Focus, in the fame 
Time as the whole Area of a Circle, whofe 
Radius 1s equal.to the mean Diftance from 
the Focus. 
_ M. I conceive it. The fmall triangular 
Area defcribed in the Ellipfis, while the 
Velocity is equal to the Velocity in a Circle 
at that Diftance, bears fuch Proportion to 
the whole Eliptical Area, as the {mall tri- 
angular Area, defcribed in a Circle in the 
fame Time, ..bears to the whole circular 
Area: And fince thefe ke Parts are de- 
{cribed in’ equal. Times, the whole Areas 
on each Side muft be defcribed in equal 
Times, | 
P. Therefore the periodical Times of a 
Body: revolving in Ellipfis, and in a Circle 
at the middle Diftance, that is, on half the 
greater Axis as a Radius, muft be equal, 
or the fame? 

M. I fee with much Pleafure it muft be 
fo, 


P. Laftly, from all this you will now 
obferve, that when the Projection is made 
with a Velocity greater than 1, and lefs 
than 1, 4142, @c. it is as neceflary that 

the 
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the Body fhould revolve about the Sun in , Te 
fuch an elliptical Orbit, lying unequally to S\pud_ | 
oppofite Sides of the Sun; as that it thould 
revolve about him in a circular Orbit, when 
the Velocity is as 1, and the Dire@tion of 
the projectile Force at right Angles to the 
Diretion of the attra@tive Force ? 

M. 1 {ee plainly the one Cafe is juft as 
natural as the other, and follows as necefla: 
_tily from the different Force, or Diretion, 
in the firft Proje@ion. All that is thought 
unnatural in this Cafe difappears, when the 
Confequences of thefe different Conditions 
are rightly attended to. 

P. This is all then you wanted to know ; 
and I fuppofe by this Time you will allow, 
that we have {pent more Time and Words 
upon it, than the Matter was worth; as I 
told you from the Beginning it would be. 


CXLVI. M. Pardon me, Philon, I cannot 
allow any fuch thing. We have not yet dif- 
courfed an Hour upon the Subjeét, and now I 
fee the Reafonsof what before I thought an in- 
explicable Myftery ;_ befides many entertain- 
ing Speculations which you have acquainted 
me with by the way, I have not thought 
the Time long. Or would you have had 


me, 
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oceath me, for the fake of not converfing an Hour 

Way with you, to remain ignorant of thofe things, 

perhaps. for all my Life. If ever T come 

to apply more clofely: to {uch Matters, I 

hope: I fhall conceive: them more: readily, 

for having feen the natural Reafons of 

Things before hand: But if fome unfore- 

feen Accident. fhould hinder my applying to 

them hereafter (which I hope: and: wifh 

may not happen) I fhall-not at. leaft, from an — 

Hour thus’ fpent, be quite ignorant of them. 

And why do: you make fuch Hafte? ‘This 

is the laft time Iam to-give you any Trou- 

ble. : R 

_.P: know of little more that can be-faid. 

You willeafily collect by yourfelf, that there: 

is no End:of the Variety of Ellipfes, which 

may: be defcribedi according: to this Law: of 

Attra@tion; “more than of thofe on the for- 

mer Suppofition : And there is a prodigious 

Difference ‘alfo. in, the Degrees of their-Ec- 
centricity. | 

MM. I: faw before, that at whatever Di- 

ftance: we imagine a circular Orbit about the 

Sun, a Body: might be fo projected from 

any Point-of it quite round,.as to defcribe an 

Ellipfis, which fhould .ftill’ rife_to the op- 

pofite Side, and whofe Plane fhould be the: 

- anes {ame 
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fame with that of the circular Orbit; and ,Te™ 
that this Variety might be multiplied, as we w\y~ 
fuppofed the circular Orbits to lie in dif- | 
ferent Planes: But I do not yet fully con- 
ceive what you mean = different Degrees 
of Eccentricity. 

_> P. The Eccentricity, you ketibw: is the 
Diftance of either Focus from the Center ; 
and you will eafily conceive that the Focé 
may be {till more and more diftant from the 
Center, either when the middle Diftance is 
enlarged, and the Ellipfis becomes greater, 
or when the middie Diftance remains the 
fame, and the Ellipfis is of the fame Length, 
but varies in Breadth. In the firft of thefe 
Suppofitions there muft be an inconceivable 
- Wariety, as we have already feen: For if. 
the Velocity as 1,4142 would carry off the 
Body to an infinite Diftance, by any lefs 
Velocity than that, the Orbit muft return 
upon itfelf, and inclofe Space, or make a 
bounded Figure. Hence the Velocity next 
lefs than, that which would throw the Body 
quite off, muft bring it back from an im- 
menfe Height. This you yourfelf exprefied 
very fignificantly before, when you faid, 
_ There was hardly any Points a Limit between 
a boundlefs Space, and the next infertor 
} | bounded 
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Contre, Counded Figure. And accordingly, fome 
=x¢~) Bodies, which thus revolve about the Sun, 
are {uppofed to take not many fewer than 
fix hundred Years to perform their Circuit. 

M. This is aftonifhing! Such a Body 
mutt rife to an incredible Height, and have 
made but few Vifits down to the Center of 
the Syftem fince the World began! | 

P. Between this greateft Height, and the © 
leaft (the lower Vertex of the fame Ellipfis, 
for Inftance) where a Planet might revolve 
about the Sun in not many Days, there muft 
be a vaft Difference, and Room for many 
intermediate Orbits, | 

M, What mutt become of fuch a Body, 
if it fhould fly off? 

© RP. Who can anfwer fuch a Queftion as 
this, Matho? It could not fly quite off by 
Chance, nor be without Defign, if it did : 
But it is needlefs to {pend Time in Things 
we know {0 little about. 

MM. Pleafe then to tell me what you mean 
by the other fort of Eccentricity, where 
the middle Diftance remains the fame? 

P. It ferves rather to acquaint you with 
the periodical Times of Bodies revolving in 
thofe eccentrick Orbits, than that it really 
obtains in Nature. 


3 M, It 
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M. It would give me the greater Pleafure Bede 
to know a little about it on that very Ac- ww 
count; though you have told me fomething 
already concerning their periodical Times. It 
is often neceflary, I find, to fuppofe Condi- 
tions which do not obtain, that we may the 
more readily conceive what is real: Thus 
your fhewing me on what Conditions a Body 
might defcribe an elliptick Orbit, about 
another in the Center of the Ellipfis, made 
me more eafily underftand how it might 
defcribe an Ellipfis about another in the 
Focus. And without that Help, I don’t 
know whether you could have beat it into 
my Head, 

P. Since the Ellipfis is defcribed about two 
_ Points, as the Circle isabout one; the greater 
Axis remaining the fame, you may conceive 
thefe two Points (or the two Foc) to recede 
fromeach other, nearer the Extremities of this 
xis, till they co-incide with thefe Extre- 
mities, and the Ellipfis becomes a /rarght 
Line on the one Hand; or to draw nearer 
one another, ’till they both co-incide with 
the Center, and the Ellipfis becomes a Cir- 
cle on the other. | 
_ M. This I conceive without any Difficul- 
ty; becaufe, as I told you, we have tried’ 
to 
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gene as SD draw: the Figure sll manner of ways ; 
WAar~ but how does it thew the periodical ‘Times 
of Bodies -revolving . in fuch: -eccentrical 


Orbits ? 
; CXLVII. P. You faw before: that the 
periodical Time of a Body<revolving in an 
Ellipfis, and ina Circle on the greater Semi- 
Axis, or middle Diftance, as.a Radius, is 
the fame. Since therefore the middle Di- — 
{tance remains here unchanged, becaufe the 
greater Axis is ftill the fame, the periodical 
Times in the Circle, or extreme Ellipfis on 
the one Side, .inall the zntermediate Elhpfes, 
and.in the perpendicular Afcent and Defcent 
through the /raight Line, which is the ex- 
treme Ellipfis on the other Side, will ftill be 
equal among. themfelves. 

M. This is curious and entertaining. And 
I fee the Reafons we concluded from. before, 
are ftill applicable, Jet the Ellipfis become 
as Narrow as we can imagine it, till it at laft 
really become a frrarght Line, 
oP. Now-fince the Squares of the Times 
are.as the Cubes of the Diftances, when the 
Bodies revolve in Circles; and fince the 
Times in Ellipfes, and in Circles on_ their 
greater Semi-~Axes-as Radii, are.equal; the 

3 Squares 
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Squares of the periodical Times will be 4s ¢ 


‘the Cubes of the middle Diftances, as much 
when the Bodies revolve in Ellipfes, as when 
they revolve in Circles, in which thé mid- 
dle Diftance only remains, and the Ecce~ 

tricity difappears: i 
- M. This Regularity and Agreement is 
~ wonderfully remarkable: But what I moft 
admire is the Times of the perpéndicular 
Afcent and Defcent. In the lait Cafe, the 
perpendicular Projections, to what Height 
foever they rofe, were {till gone through in 
the fame Time; becaufe the Revolutions in 
all Circles, how unequal foever, were ftll 
performed in the fame Time. And here the 
Times of perpendicular Projeftions obferve 
_ the fame Proportion with refpect to their 
Heights, as the Times in circular Revolu- 
tions do with refpect to their Diftances, 

P. You lay Things fo well together in your 
Reflections; Matho, that you often help both 
yourfelf and me to right Views of them. It 
is certain, Harmony and Proportion run 
through all the Works and Laws of Na- 
ture. - 

MM. If therefore two Bodies were thrown 
_ perpendicularly up from the Sun, the fecond 
4 times higher, for Inftance, than the firft ; 

Vou, Y, | D4 the 
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couetth =the Time of its rifing and falling back, 
t—— would be to the Time of the Afcent and 

-Defcent of the other, as 8 to 1, that the 
Square of the Time 8 might be as. the 

Cube of its Diftance 4? | 

P. You are perfectly right. 

M. By this Method, I prefume, we 
might . find. out in what Time the Planets 
would fall from their prefent Heights, down _ 
to the Center of the Syftem, if their Moti- 
ons were ftopt; of which I remember you 
fpoke before. 

P, Very eafily. The Time any Planet. 
would take to fall down to the Sun, if its 
projectile Force ceafed, would be half the 
Time. it would take to revolve at half its 
prefent Diftance: Or the Time of both its 
rifing and falling would be equal to a whole 
Revolution in a Circle at half the prefent 
Diftance. 

M. Give me Time to think of this; for 
I fhould have imagined, inftead of falling in 
half the Time of a Revolution at half the. 
prefent Diftance, it muft have taken a 4th 
Part of the Time in which it performs a 
Revolution at prefent, at the whole Di- 
ftance. 


E Confider 
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_ P. Confider then which of the two it 


mutt be. 

M. If the Planet tevolved at half the 
Diftance, and if the Foc? receded from the 
Center to the Extremities of the Axis, the 
Ellipfis would become extreme, or degene- 
rate into a ftraight Line; and the Times 
both of revolving in the Ellipfis, and of rifing 
and falling through the ftraight Line would 
_ be equal ; for the middle Diftance, or ereat- 
er Semi-Axis remains the fame: Their 
Halves therefore, or the Time of ‘the per- 
pendicular Defcent in the ftraight Line, and 
revolving in the Semi-Elliptis, or Semi-Circle, 
at the middle Diftance, would be the fame. 
_— [fee it nmft be fo. — To fuppofe the 
Time of the perpendicular Defcent to be the 
fame as the 4th Part of the Time of a Re- 
volution in a Circle at the whole Diftance, 
is to fuppofe that the Ellipfis degenerates into 
a ftraight Line, and yet that the Foct ftill 
keep together in the Center, which is in- 
confiftent: Or it is to fuppofe the Ellipfis, 
when contracted intoa {traight Line, to have 


the Sun, not in the under Focus, or extre- 


mity of the Line, but in the Center, or 
Middle of it. 
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catk., _ P. You correct your Miftake very inges 
wy~ nioufly. 

M. More depends, I perceive, on your 
Way of conceiving the Eccentricity to be- 
come extreme, than I was at firft aware of. 

P. You faw from your own Defcription 
of the Figure, that the only Way to make 
it narrower was by widening the Diftance 
between the two Pins, or Foci, ’till they 
could get.no farther afunder for the Length 
of the Cord or String. 

M. It was fo. In order then to try 
this Calculation by myfelf, I firft find out 
the periodical. Time of the Planet at half 
the. Diftance, by the Proportion between the 
Squares of the ‘Times and Cubes of the Di- 
ftances; and Half of that will be the Time 
of its falling dire€tly down to the Sun, from 
its prefent Diftance? 

P. Orthe Whole of it will be the Time 
both of the Afcent and Defcent through that | 
Height. Now, to conclude, Matho; 
from all. this you will fee, though the Earth | 
and the reft of the Planets revolve about: 
tthe Sun in Orbits fomewhat eccentrical, this: 
no way difturbs the Proportion between: 
their periodical Times and the Cubes of their: 
middle Diftances. The Earth is fartherr 
of trom 
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from the Sun in the Summer, than in the 7h 
Winter: For from the vernal Equinox to —-—~ 
the autumnal, is about 8 Days longer, than 
from the autumnal to the vernal, becaufe 
the greater half of the Ellipfis is then to be 
run over; and about the Summer Solftice 
the Sun’s Diameter appears fomewhat lefs, 
he being then farther Diftant from us: And 
for all that we are not otherwife fenfible 
of this, with Refpect to Light or Heat: 

Our Heat particularly holds no Proportion 
with the Sun’s Diftance. 

_ M. Tam as glad now to know thefe 
Things, as I was before afraid, left they. 
might have difturbed what I already knew. 
From hence I perceive that it is manifeftly a 
Work of Contrivance and Defign, that the 
Planets fhould revolve in Orbits fo nearly 
circular. The Circle is but one of the in- 
numerable Kinds of Ellipfes: And it is per- 
fe&tly wonderful that fo many Bodies fhould 
be determined to this particular Species, 
when it was as natural and eafy to revolve in 
_any one of ten thoufand others. 


| ~ CXLVIII, But you feem to infinuate that 
there are different Bodies, which revolve 
X 3 about 
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orth about the Sun in: thofe’ eccentrical Orbits, 


Gaye and afcend toa vaft Diftance from him, 

P, Thofe Bodies are indeed reckoned to 
be confiderably more numerous than the — 
Planets themfelves, either primary or fecon- 
dary ; and are now allowed to belong equally 
to our folar Syftem, They revolve, you fee, 
py the fame Forces imprefied, and obferve 
the fame Proportions in their Motions, as 
the Planets do. Some of their Periods 
feem already to be determined with a good 
Degree of Probability: But more of them 
are ftill uncertain, This isa Subject for the 
Induftry of future Agés, Thofe Comets 
(for fo they are called) do not move accord- 
ing to the Order of the Signs, or from Weft 
to Laff, as the Planets do; but often directly 
eontrary.: Nor do they revolve in the fame 
Plane with the Planets, nor in the fame 
common Plane among themfelves; but move 
through the Syftem all manner of ways: For 
this depends on their firft Projection. Con- 
fequently their 4phelza, or the remoteft Part 
of their Orbits, lie indifferently to all Parts 
of the Heavens. They all rife above the 
Orbit of Saturn; but fome of them mount 
to a prodigious Height between that and the. 
fixed Stars, Thus that Comet, whofe pe- 

riodical 
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riodical Time is reckoned to be 575 Years, 7th 
rifes to about 14 times the Diftance of Sa- Gans 
_ turn from, the Sun; which: is an amazing 
Height, if we confider it in itfelf, and not 

as 1t is exprefied in this {mall Number. 

MM. How is this found out? 

. BP. Having the periodical Time and Di- 

{tance of Saturn (or of any of the Planets) 

and the periodical Time of this Body, by 
the Proportion we have fo often mentioned, 
between the Squares of the Times and Borba 
of the Diftances, you may eafily find out 
its middle Diftance, or half the larger Axis 
of its Orbit. 

M. \ remember it : We. this fist out 

the Diftance proportional to any Time, or 
the Time proportional to any Diftance. 
And this at: laft difcovers to me the Mean- 
ing of the Particulars concerning which 
I afked you in the Beginning of our laft 
Conference. The Upward and Downward 
with refpect to the Sun, I fee, or his At~ 
traction, reaches far above the Orb of Sa- 
turn; fince it extends to a Diftance 14 times 
wider than the whole Planetary Syftem. 
O!. were it allowed us to find out what 


paffes there! 
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Po Your With: 1s prepofterous at prefent, 
~The Knowledge of fome Things is as: wifely. i 
denied us, as- the eee of spices iS 
indulged to us... 

M:, Well.—It alfo:now appears wifely. 
difpofed, that all the Planets fhoukd move 
in, or nearly in the fame Plane; fince other. 
Bodies were to roam through the Syftem alk. 
manner of ways: For thus, I fuppofe, their 
interfering, or dafhing againft each other is | 
prevented. | 

P. It is certain, Matho, fince God pre- 
fides over all Nature, that nothing can be — 
ordered as it is, eosthibnst a wife Defign. 
The di/inal Catafirophe. you mention is wifely 
prevented and perhaps by this Means. To 
fappofe that fuch fatal Shocks in Nature 
may cafually happen, or that the Planets. 
may be liable to Decays and Dilapidations, 
is not, in my Opinion,’ right Philofophy ;>- 


but looks. as if we imagined Matter were - 


governed by a blind Power. si 

MM. I come entirely into your Sentiments: ° 
on this Head: But pray what is the Ufe 
and: Defign of thofe wonderful Bodies, which 
move thus through the Syftem, in a Manner > 
peculiar to themfelves? Are they habitable? 
Wor approach eal fo near the Sun? and. 

then 
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then runout to-fuch an‘ unmeafurable Di- einth 
{tance from him? Can theré be fuch Bodies xa)’ 
im other Syftems? Or is‘oursfingular? 

P. You touch upon another fignal In. 
itance, where we ought humbly to adore 
and reverence a Knowledge fuperior to’our 
own, even in thofe Things, the Ufe of 
which we are quite ignorant of. be 

WM. And for all that Ihave heard Comets. 
_ fpoke of in Converfation, with a certain 
Dread and Horror. 

P. That is the Thing: They fared} vifit 
us, or rather the grofs of Mankind rarely 
obferve them; therefore their Appearance 
has been thought ominous. Formerly 
they were imagined to forebode fome great 
-Difafter, or general Calamity to the Inhabi- 
tants of the Earth; And lately. they have 
been thought to be defigned for bringing about — 
great and fatal Changes to the Earth itfelf, 
by Deluges and Conflagrations. And cer- 

_ tainly, when beheld through the Telefcope, 
they make a frightful Appearance, with 
long blazing Tails, and fomething like fiery 
Hair about the Niu tobe; or Star itfelf. Others 
think they ferve to recruit the Expenfe of the 
‘Sun and Planets, which without fuch Re- 
parations muft wafte and become at laft ufe- 
: 1 lefs. 
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lefs. Others think. this Expedient forced 
and unnatural, that a greater Number of 
Bodies fhould only. ferve to repair the De- 
cays of a {maller.. And in Truth, all thefe 
ConjeGtures fhew rather that natural In- 
patience, which is planted in the Mind of 
‘Man, of being ignorant, than their Ability, 
to Fodeaat the true Reafons of Things. 

MM. How various and wonderful are the 
Works of God! This isanewand tremendous 
Scene! It is not indeed without Reafon that 
you fay, we ought to adore and reverence 
a Knowledge fuperior to our own, even in 
thofe Things whofe Ufe and Nature we 
cannot fo much as guefs at. How dreadful 
is the Power of that mighty Arm, which 
fo projects thefe unknown Bodies that they 
pafs without the Limits. of our World ;— 
with fuch meafured Force, that they return 
from thence, inftead of flying off to other 
Regions of the Univerfe; with fuch 
Direction and. Skill, that they do not dath 
again{t the Planets, and bear down the ha- 
bitable Globes of our Syftem! How. far-are 
we from the full Knowledge of Things ! 
Or, can our Defires of Knowledge ever be 
fatisfied?, Why are they fo ftrong and natu- 
ral, if the fatisfying of them be impoffible?— 

| You 
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You fay they are prepofterous at prefent : Sater 
When will they be proper? - after we 
are dead? You own there is a natural Im- 
pattence planted in the Soul of Man. 
_ P. The Sentiments of Reverence, Matho, 
which the Subje&t we fpeak of excites in 
you, feem to me juft, and becoming; tho’ 
your Expoftulations are fomewhat warm. 
But are you not afraid left they expofe you: 
_ to the Raillery of your Equals? 
M. Why fhould they expofe me? 
_ £. Thofe, whom Birth and Fortune have 
raifed above: the inferior Crowd, laugh at 
thefe Things, 
M. What is it then they are {ferious 
about ? 
_ P. Hounds, Horfes, Drefs, Diverfons ; 
and in Time, Drinking, Gaming, &c. 8£c. 
M. 1 find Ihave no Turn for thefe great 
_ Exploits, and muft be content with a lef 
Share of Reputation than they afford. 
But with Refpect to the Subject we are 
{peaking of, could you bear the Importuni- 
ty of two or three Queftions, for my Satif- 
faction, before I take my Leave of you? 
P. Much more eafily, Tam afraid, than 
| ! could anfwer them, 
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yr “CXLIX. M. In the firft Place then, as 
preparatory to what I want to know, tell me 
wherein a material Syftem aids and affifts the 
Soul to Anow and. underftand ? | 

P. Inftead of two or three Queftions, 
you feem to begin a new and laborious Sub-. 
ject, which we have not now Time to dif-. 
courfe upon at due Length. — | 

M. Donot fear; I thall bring my Quefti-. 
ons within a narrow Compafs, 

P. You have Principles whereby you 
may. fatisfy yourfelf in this Affair, if you calk 
to Mind what we faid before, concerniag 
the fluggifh and ina¢tive Nature of Matter. 
A material Syftem is made confiftent witha 
Degree of Life and Activity, by a wonder- 
ful Inftance of Divine Power; but can no. 
Way beftow Life or Activity, or any Degree 
of them, upon the Soul. When we examined 
Matter in all Views, we found it utterly in- 
capable of ever becoming a felf-moving Sub- 
ftance, even by azy Power, To afk if the 
Deity could make it /uch, was to afk if he. 
could perform a Contradiction.. Such .2 
Thing is not the Object of any Power, It 
is. joining together inconfiftent Ideas in. the 
Brain of Man; or rather joining: together 

' ~ Words, 
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Words in his Language, which exprefs in- eh 
confiftent Ideas: Such Ideas cannot be join- wy 
ed. Hetice Matter is a reiting impeding 
Subftance, as it is a folid extended Subftance. 
‘Confider how deep thefe Things go. Ft 
We know not, nor can we name a greater 
Abfurdity, than that Union to a dead and 
torpid Subftance fhould give the Soul Life 
and Power, or any Degree of them; or that 
Separation fhould again deprive it of thefe. 
The Soul therefore muft be percipient and 
active in its own Nature, indepéndent of 
Matter Examine in your own Mind, 
if this be faying any more, than that a /v- 
ing Being cannot owe its Life to Inértia and 
— Deadnefs. | pasa 

M. It is fatisfactory enough. — 

- P. Farther, Mutho; Matter, when bett 
difpofed, muft limit the Power and Activity 
of the Soul ; And when difordered or in- 
difpofed, may quite obftruét or impede’ its 
Operations # but can in no Manner azd, or 
affift its Power and Energy, otherwife than 
by confining, and determining them to one 
“Manner of Exertion. Hence the Soul, when 
feparated from Matter, muft be freed from 
‘Indifpofition, and have the Confinement 
taken off from its natural Activity. 


M, That 
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. M.. That is delightful ! ay 
»P.. And. certain alfo; fince the Soul is 4 
” Gate Being, and the biasetiedh Frame a dead 
Subftance, liable to Diforder: Such a Frame, 
at beft, can do no more than be inftrumental 
in. a limited Degree; and when the Parts of 
it.are difordered, the living Being languifhes 
ftill under greater Confinement. From 


hence proceed thofe many equivocal Ap- . 
pearances, which we underftand foill, and 
reafon fo falfely' upon. The Soul fuffers 


from the Union, and has the Diforders of 


the Frame imputed to it; while Matter is 
exalted above  itfelf, in being made inftru- 


mental to the Activity of the Soul... Upon 
this Account we afcribe the Life of the Souk 
to nothing fo much as to Matter, or rather 


to nothing but Matter; and every Shock of 


the material Syftem alarms us. .They who 


feek a Name. from Paradox and Novelty, : 
take the Advantage of our ignorant Conceffi- — 
ons, fortify our Fears, inftead of unravelling — 


the Subje@, and triumph in. the: univerfal 
Lofs.of Being, which they threaten to Man- 
kind. Whereas, would we diftinguith care- 
fully in our Reafonings, between two fuch 
oppofite Natuses, . it —— be eafy to difap~ 


point 
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- point them. For, as I faid, the great'In- Tenth 
ftance of Almighty Power is, that the Soul wap — 
lives and perceives in Conjari&ion with Mat- 
ter, and not that it fhould live, perceive and 
act, when feparated from that. What we 
fee {hould remove our doubt ; the great Dif. 
ficulty is already performed : Beir Act and 
Perception of the Soul, ina State of Union, 
isa firm and certain Proof, though but * 
_ faint Specimen, of the ative and percipient 
Nature of the Soul, when exifting by itfelf, 
and freed from the Limitation of a dead Sub- 
ftance. In fhort, confider Matter as it is 
in all the Univerfe befide, as it is in a Stone, 
as it is in the Herb of the Field; the fame 
it is in the Body of Man, shic: igolarecii 
: petatemanthip only excepted. 

M. Yow have faid enough, Philon : I 
call to Mind ali the Particulars you thewed. 
meat large before, concerning the inert Na- 
ture of Matter. Tits very Sleggiiinels and 
Paflivity fuppofes the Power of the Deity 
conftantly exerted in every Effect it is thought 
to perform. — So little can it impart Life and. 
Activity to any other Thing! I am much 
pleafed in this refpect, that we confidered-the 
Natureof Matter fo narrowly, and onall Sides. 

| My | 
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clenth My Conviction was then, and is {till with= 
wray~ out any remaining Scruple. And now I fee; 

that every Conclufion we then made was 
an Argument for the felf-fufficient Nature 
of the Soul; in Oppofition, I mean; to its 
fubfifting by the Help of Matter, or owing 
any Perfection to, or borrowing Power from 
that dead Subftance. ——+ One Thing more 
with Refpeét to this, which you may an+ 
{wer in two Words, and I have done. What 
do you mean by thofe who feck a Name from 
Paradox and Novelty? 

P. In two Words, the Mortality of the 
Soul is but an upftart Notion, when com- 
pared with the Knowledge of its immortal. 
and unperifhing Nature, which is as an- 
cient in the World, as the Creation of thé 
very firft Man: Nor was it called in Que-. 
ftion for a long Series of Ages (I might. 
tell you near the very Olympiad); when. 
Men began to affect a new Reputation of 
Learning,. from maintaining what was ne-. 
ver heard of before. Then at length the 
Exiftence of the Deity and Immortality of 
the Soul began to be. difputed. 

M. You mean that thefe two Truths. 
were immediately revealed by the Creator 
himéelf to the firft Man? | 

P.1do; 
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- ‘Truth in: Philofophy: 
~ M. T remember fomething you curfori- 
dy hinted ‘concerning. tle Creation, in our 
“paft Difcourfe. But might not-thefe 
~ Notions have been again ere or fallen 
“into Oblivion ? 
P. They never could be forgot by fach 
a dependent Creature as Man. They might 
in Length of Time be difeuifed by idle Fax 
“bles, or human Inventions fuperadded, (as 
indeed happened), but it is impoffible they 
~ could ever wear into Difufe, or be loft; 
there are fo frequent and fo many Occa= 
fions to call them to mind, in Life, and 
in Death. The Indefeafiblenefs of thefe 


two Principles is owned, or rather clearly 


proved, by fome Authors, who notwith- 
ftanding contend that there are whole Na- 
‘tions of original Atheifts, without any No- 
‘tion of, or Name for a4 Supreme Being: So 
‘that you may ealily allow, it cannot be de- 
Tied, 

_ \M. IV begin to fee the Reafons why fuch 
Notions, once broached in the World, muft 
be conveyed down to all Pofterity. But 
‘then'if it be certain that they were revealed 
to the firft Man, it is hard to conceive that 
~ Vou, II, bs there 
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cute... there fhould be any where a Nation of A~ 


ev theifts: For all Men muft have defcended 
from him, and thefe Notions have been 
propagated together with the Species. 

P. You have Reafon fo to fay. Atheifm 
and Irreligion is not the Vice of Ignorance, 
but of mifapplied Knowledge. * And that 
there fhould be whole Nations of original 
Athei{ts is contrary to the Reafon and Na- 
ture of Things; unlefs we will fuppofe that 
Men at firft grew out of the Ground, in 
different Parts of the Earth, fome upon 
the Banks of the Tanazs, and others among - 
the Flags of the Nile. | | 

M. You bring to my Mind the old Dit- 
pute between the Scythians and Aigyptians. 
— Thefe fhort Hints you have now fug- 
gefted, I muft confider by myfelf hereaf- 
ter ; but to come to the Particulars I prin- 
cipally intended, tell me 

CL. Is it poffible that a Man might — 

not be delighted with the Knowledge and 
Contemplation of the Works of Nature, 
which we have been difcourfing about ? 


* See Eilidn’s various Hiftory, Book II, Chap. 31. 
Olt pydets tay BopCapav abeG. 
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Cofmotheoria Puerilis, 323 

P. Itis directly impoffible that a rational epee. 
Being could be indifferent, or unconcerned —\~—~! 
about them, We are carried by Reafon it- 
felf, the commanding Part of our Nature, 
to the Admiration and Study of thofe Works, 
A natural Curiofity, no Footfteps of which 
is to be feen among the inferior Creatures, 
at firft engages us, (fo artfully are they 
contrived to catch the Soul with Wonder !) 
and this is foon improved into a rational 
Pleafure. And fince they are the Works 
of the Deity, by how much the more we 
fee the Power and Wifdom difplayed in 
them, fo much the more muft we admire 
and reverence their Author. But farther, 
_ they were fet forth purely with this very 
Defign ; for you faw before, That all T; hings 
were made for the Sake of rational Beings. 

M. It is inconteftable that what is of 
lefs Dignity, muft always be referred to the 
Ufe of that which is more noble; and 
Reafon is the higheft Perfection among 
Creatures, 

P. He therefore, who has not a Tate 
for this rational Pleafure, mutt have his 
Mind pre-occupied, and engaged in lower 
— Purfuits. : | 


¥ 3a M. And 


324. 
Tenth 
Conferences 


MATH O: or, The 
M. And he, who follows the Dictates of 


-—~—~ _Reafon, mutt always with for a more perfect 


Knowledge of the Works of Nature ? 

ite Cagtaitily : Infomuch that he cannot 
difengage himfelf from this Defire, other- 
wife than by firft enflaving his Reafon, and 
making it fubfervient to inferior Views. 

M. Will this endlefs Defire of Know- 
ledge be always fatisfied ? 


P. Put the Queftion thus, Matho , Will 


God, who is the fupreme Reafon, ultimately 
gratify the rational Defires of bis Crea- 


tures? and then try if you can doubt of 


it, 

M. Hence then the Soul muft not only 
be immortal, but endlefily happy? 

P, And endlefily advancing in Happi- 
nefs alfo; {till going forward in the Im- 
provement of its Nature, and the Know- 
ledge of the Perfections of its Creator. 
Whence (if I might ufe the Exprefiion) 
the Relation between the Deity and the ra- 
tional Soul {till becomes ftronger. For it 
is altogether contrary to the Eternal Rea/on 
(which Truth you ought to have ftrongly 
imprinted on your Mind, as a Cure againift 
the Fear of Death, and a Comfort in the 
Miferies of Life ;) it is, I fay, altogether 

: j contrary 
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contrary to the Eternal Reafon, that by ott. 
_ how much the more perfect the rational yw 
- Soul becomes, it fhould be fo much the 
nearer to becoming nothing. Which Ab- 
furdity muft neverthelefs take Place, if it 
were ever to have an End. Hence the 
longer it lives, the lefs it can die. 

M. O! pleafing Truth! Happy Condi- 
tion of the rational Nature! — 

P. Suppofe, Marho, for a fkilful Artift 
does nothing rafhly, defigns nothing in vain ; 
fuppofe that the Deity, through all the Lapfe 
of paft Ages, has fupported the Univerfe 
by fuch Miracles of Power and Wifdom, 
only that he might at laft pleafe himfelf, 
with letting it fall to Pieces, and enjoy the 
| Spectacle of the Fabrick lying in Ruins. 

_ M. Can I harbour fuch a Thought of 
the Deity! Or fuppofe this a Defign wor- 
thy of infinite Wifdom ! 

_ ~P. Suppofe at leaft, that the Deity will 
utterly cut off that Nature, for whofe Sake 
he created the Univerfe ; the material Fa- 
brick itfelf {till remaining, 

. M. This is fill more againft the Nature 
of that Being, who is the Eternal Reafon 
to abolifh the rational Part of his Works, 


and cherifh a Heap of Matter ! 
a3 P, Can 
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ct.  P. Can there then be a greater or ftrong- 


wy er Security for the Immortality of the Soul, 
than the immutable Nature of the Deity? 
M. I fee, Philon; I fee the happy Con- 
dition of the rational Nature! Eternal Rea- 
fon that cannot yield to Time or Accident, 
to Sicknefs or Death, and the Divine Na- 
ture that cannot change, are the firm 
Pledges of its Immortality! You have made - 
me as fecure, as if I were already among 
the Bleffed, and in the Pofleflion of Joys 
beyond the Grave. ‘This is the only Amu- 
Jet againft the Fears of Death, and Evils 
of Life. The Nature of the Soul, and 
the Defign of the Deity in creating it fuch 
now appears, 


CLI. P. Let thofe Men confider this, 
Matho, who are fach zealous Partifans for 
the Mortality of the Soul. 

M. It furprifes me much that any Man 
fhould fhew his Zeal in defending fuch a 
Notion, or be fo much an Enemy to him- 
{elf as ferioufly to with it true. 

P. You may foon meet with fuch Books 
wheré the Notion is defended. 

M. I fhould hardly think them worth the 
Perufal ; for it feems to me a direct Con- 

Te) tradiction 
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tradition that any Man fhould be in love 
with being Nothing, becaufe then he could 
fave no Defire remaining for any Thing 
elfe. It is, I think, in Confequence of our 
Love of Exiftence, that we defire any other 
Thing whatever, that we with one Thing 
rather than another, and cénfult our Repu- 
tation even after Death.’ Why fhould a 
Man who wifhes to be nothing care for 
what might happen, or for what might not 
happen, hereafter? Or even before? He 
can have no Intereft in any Events, provided 
he be cancelled out of Nature, The only 
confiftent Action he could go about, were 
immediately to put an End to his Life, and 
do all in his Power to get rid of Being. 
In fhort, as Things appear to me, the De- 
fire of Exiftence is the Foundation of all 
our other Defires, and of all our Endea- 
vours: Otherwife let me fee what it is a 
Man fhould with or ftruggle for, who 
wifhes to have no Relation with Beings, or 
their Actions ; or any Thing in Exiftence ? 
To with that the Relation with Things ex- 
iftent fhould continue, and to lofe Exiftence 
at the fame Time, is repugnant. — 

P. You thew extremely well, Matho, 
not only the fhameful Falfhood that lurks 
ss 4. in 
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Cott. in the Soul of a Man, who fhews a Zeal 


‘-~v~~/ in propagating this Notion ; but the exprefs 
Contradiction that a Man fhould be con- 
cerned for any Thing, whofe greateft Con- 
cern it is that he himfelf fhould be nothing. 
The greateft Concern, I fay; for if any o- 
ther Concern could be greater, that muft be 
for Things in Exiftence.; _Non-exiftence 
has no Concern belonging tait, And if he ~ 
had a greater Concern about Things in 
Exiftence, he muft, by the Excefs of his 
two Defires, with to exift himfelf, that he 
might contribute his Endeavours, or parti- — 
cipate the Pleafure of the Seah You 
remember the laft defperate Comfort of the 
Carthaginian Queen ; Omnibus umbra locis 
adero ; No Man ever withed to be 
totally extinguifhed in Death, who had a- 
ny Concern about pofthumous Events, 

M. I remember likewife the Story, how 
the Shame of being expofed naked after 
Death hindered the Milefian Virgins, I 
think, from putting an End to their Lives, 
when nothing elfe could, _Nor.can I con- 
ceive how any Perfon could throw afide all. . 
Concern for his pofthumous Reputation, 
Which fhews, not only that he does not 
wath, but that he does not. fuppofe he 

all 
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fhall be quite extinguifhed in Death. And _ Tenth 


though it thould be faid, that this is but a Cv-w - 
groundlefs Prejudice which Men fall into, 

yet it fhews that the Defire of being always 
Something, and the Prefumption that we 

{hall always be Something, is fo much the 
{tronger. 

ca Be ava raing of thefe Men’s 
Zeal appears alfo from thence, Matho, that 
_ Non-exiftence is really nothing, and fo can- 
not in the Nature of Things be the Object: 
of Defire; All the Objects of Defire lie 
clearly on the other Side. It may be faid, it 
can as little be the Object of Averfion; but 
the Good it would deprive us of makes it 
as much the Objeét of Averfion, as @ real. 
Evil can be, | 

4M. The Confequence is plain. 

P. Since therefore we can only defire 
Something real, that is, Exiftence and Plea- 
fure ; fince this is the Law of our Nature, 
and equal to a phyfical Neceffity ; we can- 
not be fo conftituted by the Author of our 
Nature, as neceflarily to defire one Thing, 
and be defigned for another, which is the 
direct contrary of it. Had we no Defires 
at all, or rather were we cloyed with Ex- 
ifterice and difgufted with Happinefs, that 


would 
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cant — would fhew that we were defigned for ut- 
way~ ter Extinction: But it is repugnant that 

Happinefs fhould be difgufting, or other 

than the Object of Defire. 
M. From what you fay it feems to fol- 
low (and I fee it muft), that Mifery and 
Pain are the only Objects of Averfion in 

the Nature of Things, 
P. You are very right: And from this — 
again it will likewife follow, that they on- 
ly, who fear the bad Confequences of a 
mis-fpent Life, can with for a total Death. 
And this, when you have examined Things 
on all Sides; you will find to be the only 
Cafe wherein it is poffible to wifh to be ut- 
.terly cut off: But it is in vain; the Law 
of our Nature is as immutable as Fate. 
Punifhment is as unavoidable in the one 
Cafe, as Happinefs is certain in the other. 
This likewife is poffible (fo perverfe 
is Man!) that fome may ftrongly contend 
for the Mortality of the Soul, out of Vain- 
Glory ; though at the fame Time their 
Nature fhrinks back at the ferious Thoughts 
of it, Andthough fome fhould puth this 
Affectation fo far as to make it a Point 
of Honour, to appear conftant to the laft, 
for Fear. of bringing a Difrepute upon their 
Character, 
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Character, or their Principle (as is reported ,,T:nth_ 
of the famous Atheift Spinoza; ) yet this yw 
fhews the Inconfiftency of their Thoughts, 
or rather the Perverfenefs and Difingenuity 
of their Hearts, to pretend a Concern for 
their Reputation, and a Fondnefs of being 
nothing at the fame Time. So that there 
is nothing but Perverfenefs and Contradic- 
tion on this whole Side of the Queftion. 

_ M. Thofe Men, I think, affect the Re- 
putation of Parricides, or of a Crime for 
which Language has not a Name; who 
place their Zeal in fhewing that the rational 
Soul muft be cut off, and that there is not a 
Deity to govern the World. If this were 
_ Matter of ‘Triumph to them, what is it that 
could be Matter of Grief and Dejection ! 


CLIT. P. On the other Hand, ,Matho, 
we might obferve that, as it draws near to 
the brute and unthinking Nature, not to 
“defire the Continuation of Exiftence, fo the 
greateft, the beft and moft virtuous among 
Men have fhewn the moft ardent Defire 

- for the Immortality of the Soul. ‘This is the 
‘Spring of all the virtuous AGtions in Life. 
-« No Man ever died in the Caufe of Virtue 
and Liberty, for the Sake of Truth, in De- 
fence 
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cont. fence of his Country, or on the Account of 
vu Pofterity; who had not Immortality in fome. 
Senfe or other before hisEyes. Cicero fays, 
Nemo unquam fine magna fpe immortalitatis fe 
pro patria offerret ad mortem. He obferves that 
Thenuftocles, Epaminondas, all the great Men 
of Antiquity, and he himfelf, needed have 
given themfelves no Trouble for the Sake 


of the Commonwealth ; but adds, —— | 


Sed nefcio quomodo inberet in mentibus quaf 
faculorum quoddam augurium futurorum ; 
zdque in maximis ingenits, altiffimif{que ani- 
mis, & exiftit maxime, & apparet factli-~ 
me: Quo quidem dempto, quis tam effet a- 
mens, qui femper in laboribus, €& periculis 
viveret 2? Why do we fo ftudioufly pro- 
vide for our Children, but becaufe we think 
the Relation between us and them is to laft 
after Death, interminately ? No Man fixes 
a Period to his Views in this Cafe, We 
endeavour by great and noble Actions to 
deferve well of our Country; not becaufe 
we wifh foon to be cut off from the Na- 
ture of Things; that would be the Source 
of Indifference, of Neglect, of Selfifhne/s ; 
but becaufe we prefume we fhall fome 
Way or other ftill have an Intereft in the 
Welfare and Profperity of the Survivors. It is. 

from 


Cofmotheoria Puerilis. 333 
from this fecret Spring that the Legiflator ., Tenth 


invents and digefts fuch a Syftem of Laws, Aro 
as he thinks may be eternal, He adopts 
the whole Common-wealth for his Off- 
fpring, and upon that Account never pro- 
pofes an End of the Relation between him 
and them, more than a Parent does with 
Refpe& to his Children. He provides as 
far as human Forefight can, a Remedy a- 
gainft every Emergence or Accident which 
he fears might prove fatal to the Commu- 
nity ; and figures to himfelf, in the fecret 
Workings of his Mind, their thriving and. 
flourifhing in Ages to come, without any 
Bounds to the pleafing Profpect *. —i 
need not purfue this Subject farther for you, 
Matho, your own future Obfervation will 


* 'Thefe feveral Notions will be allowed: to be more 
authentick, when it is known they are Cucero’s. His 
Words are, Maximum verd argumentum eft, na- 
turam ipfam de immortalitate animorum tacitam judi- 
care, quod omnibus cure funt, & maximé quidem, que 
poft mortem futura funt. Serit arbores, quz alteri fe- 
culo profint, guid fpeétans, nifi etiam poftera fxe- 
cula ad fe pertinere? Ergo apwores feret diligens agri- 
cola, quarum afpiciet baccsm ipfe numquam. Vir 
magnus leges, inftituta, r/mpublicam conferet, Quid 
procreatio liberorum, quid propagatio nominis, quid ad- 
_optiones filiorum, quid, teftamentorum diligentia, quid 

ipfa fepulchrorum monumenta, Bs elogia fignificant, 
nifi nos futyra etiawt cogitare.. Tufcul. Que/ff, Lib. 1. 
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fhew you, that the Defire of Immortality, 


wy~ in fome Senfe or other, is the Source of e- 


very great, every brave, and gallant Action 
among Men. Read ancient Hiftory, con- 
fider the prefent Times, look into the Works 
of the Learned, fix your Eyes on all the 


greateft Examples, on every the moft con- 


{picuous Perfon; you will find all full of 


this Spirit, and arifing from this Defire. . 

M, What you fay gives me a different 
Profpect of Things from what I had be- 
fore. I begin to fee that the Defire of 


Immortality in fome Shape or other, or 


perhaps under fome Difguife, is the great 
Principle that animates human Life: Or 
rather I ought to have feen it before, when 
I faw that the Defire of Exiftence is the 
Foundation of all our other Defires, and of all 
our Endeavours. Hence the weft, as well as 
the greatef?, among Men, are conftantly pufh- 
ed on by this Principle; fince all the Pro- 
vifion that is made for Life, is plainly an 
Endeavour for the Continuation of Exift- 
ence, and.not witin. a 1 View to put an End 
to Being. 

Peokhe Ghlifommemronny is very juft. The 
Principle of Self-Prefervation always works 
for the Continuation of Exittence, and in 

a re- 
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a refiecting Being formally extends to the oT, 
Defire of Immortality ; ; which therefore a 
cannot be found in the brute Nature. This 
Defire may often degenerate into a Vice, 
as when we think we can never make Pro- 
- vifion enough for the fenfitive Part of our 
Nature: It is then under a Difguife, but 
full it is at the Bottom. The Defire is ftill 
good in itfelf, and neceffary to our Nature: 
But Reafon then is made the Slave of 
Senfe, and perhaps the Inftrument of Vice. 
In fhort, Matho, This original Defire 
fhoots out into a thoufand different Forms 
of Action: In the ordinary Efforts of Life 
it is lefs taken Notice of, becaufe every one 
purfues the fame Track ; but where it {trikes 
out of the common Road, it becomes re- 
markable. Confider how many different 
Ways Men have taken to preferve their 
Memory when gone. Every one who has 
Power, or Money, or Genius, falls on fome 
Means or other, to inform Pofterity, that 
fuch a Perfon once exifted. Et qua- 
tenus nobis denegatur diu vivere (fays Ph- 
ay the younger) rehinguamus aliquid, quo 
nos vixiffe teftemur. 

M. It is fo; Men have contrived fome 
Sort of a Way to furvive themfelves in ao 

I an 
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orenth_ and Marble; in Books, Buildings, Monu- 
i ments, Pyramids, Pictures, Pillars, Infcrip=_ 
tions, and many more Ways than I can 
name. What would not Men give for 
Exiftence itfelf, when they endeavour to 
preferve the bare Memory of having exift- 
ed with their utmoft Induftry! | For it 1s 
certain that all Defire of pofthumous Praife 
and Reputation proceeds from a Defire of - 
pofthumous Exiftence, if I might ufe fuch 

an Expreffion. | 
P. And in this Refpect, thofe very Men. 
who boaft the Happinefs of being utterly: 
cut off, fhew themfelves equally induftrious 
with others; whereby their Candor and In- 
genuity may be judged of *. The Atheift 
is formed in Oppofition to his own Princi~ 


ples: He burns with a Defire of pofthu- 


* Thus Lucretius, | 
Avia Pieridum peragro loca, nullius anté 
Trita folo; juvat integros aceedere fonteis ; 
Atque haurire: Juvatque novos decerpere flores, 
Infignémque meo capiti petere indé coronam, 
Unde pritis nulli velarint tempora Mufz. 
Primim quod magnis doceo de rebus 3 & arétis 
Relligionum: animos nodis exfolvere pergo : 
Deinde, quod obfcura dere tam lucida pango 
Carmina, Muf€o contingens cunéta lepore. 
Lib. 4. Ver.1. The Author here builds his immor-~ 
tal Fame on the Doétrine of Annihilation! 


mous 
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mious Praife, as well as prefent Admira- Ph 


tion: He writes, difputes, propagates his yw 
Principles: He cannot diveft himfelf of 
the Defire of Exiftence: No Man ever got 
above that Defire, except in the particular 
Cafe I mentioned to you. Therefore it is 
a fallacious Argument in a late famous A- 
pologift for Atheifm, to tell us how many 
great.and learned Men have been Atheitts *. 
Were it fo, their Learning could be no 
Plea for their Principles; more than this 
Author’s is for the Defence he makes for 
them: ButinTruth Learning and Knowledge 
never made a Man an Atheiit, nor never will, 


* Mr. Bayle, when he would fhew us how confi- 
-derable Atheifin is, fays Que fi, fans repeter tous 
Jes examples que j’ai deja tapportez ou dans mes Pen- 
f{ées Diverfes, ou dans mon Didtionaire, je vous nomme 
feulment quelques-uns des modernes, que lon accufe 
d’Atheifme, un Averroes, un Calderinus, un Politien, 
un Pomponace, un Pierre Bembus, un Leon Dixiéme, 
tin Cardan, un Cefalpin, un Taurellus, un Cremonin, 
un Berigard, un Viviani, un Thomas Hobbes ; pourrez- 
vous Croire avec le Pere Rapin qu'il n’y a qu’un petit 
Auteur de fonnet ou de madrigal, qu’un Debauché, 
qu’un Courtifan, & qu’on femme galante qui foient 
fufceptibles de I’ irreligion’ Peut-on caraéterifer ainft 
‘les Philofophes, les Medicines, les Mathematiciens, les 
Huimaniftes les plus celebres? Continuat. Des Penf. 
Diverf. §. 18. Tt could never recommend Avarice, 
or any Vice, to tell what Numbers had. been addicted 


to it. 
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cath It isan eafy Thing to doubt, or deny; and 
—v— it is Ignorance only of Nature can make a 


Man do either in this Cafe. 


CLIT. M. From what we have faid it 
eafily appears what the World would come 
to, without this enlivening Principle. | 

P. The Affairs of Men could not then 
long fubfift. Had they a contrary Defire, _ 
every one would inftantly ruth upon Death 
as the likelieft Means to get out of Bemg: 
And there muft be an End of the Species 
at once. Or, had they no contrary Detire, 
but‘an Indifference whether they exifted or 
not, whether they were /omething or no- 
thing, all the Endeavours in Life muft in- 
ftantly ftagnate, and in a little Time utter- 
ly ceafe. “No Man would act without a 
Motive of Action, having nothing defire- 
able, nothing worth while, to put him 
upon exerting his Powers. If the Conti-: 
nuance of Exiftence were not a Motive (as: 


you faid before) nothing elfe in Nature: 
could. | 


M. This affords us a compendious View 
of what we faw before only in Parts ;; 
namely, That this Defire of Exiftence is: 
the only Spring of all the Induftry in Lifes: 
at x and: 
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and therefore not only of what we do for ae hie 
_.ourfelves, but of the generous Actions we vowed 
do for others, If we would do ho Aion 
without it, it muft be the Source of the 
one Sort of Actions as much as the other. 

P. You are right... We faw this Truth 
before, by Way of Induction, or an enu- 
‘meration of Particulars; And now we fee 
it by a contrary Sort of Argument, The 
Defire of Exiftence in a Reflecting Being 
is never bounded ; but (as has been faid) ex- 
tends itfelf formally into the Defire of end- 
lefs Exiftence, Man having this endleg 
Defire, is fafceptible of that Affe@ion in 
his Nature which we all Sympathy, and. 
which may be explained by Fellow-feeling, 
or Compaffion. All Sympathy therefore fup- 
poles the feeling firtt in ourfelves; or Fel- 
low-feeling is founded upon Self-feeling. 

. M. I conceive it : Sympathy mutt be a 
ContradiGion without this; as if it were 
faid, we felt the endlefs Defire of Exift- 
ence with another, which we do not feel 
with another. 
__P. From this Sympathy then (which is 
thus founded on the previous Defire, or 
Self-feeling) Man becomes focial, friendly, 
and benevolent : He exercifes A@s of mu- 
. ZL 2 tual 
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cie* tual Forbearance, he defers the immediate 
‘my Gratification of his Pleafures, and under- 
goes Pain for the Sake of others: Becaufe 

in this large Profpeét, (and in this Profpect 

only) he fees there is Room for the ratio- 

nal Defires of all Beings to have their full 
Confequence, and for the Happinefs of all 
to be made confiftent. | 
M. Lam in love with this Deduction ; 

one Part of it falls in naturally with ano- 

ther, fo that it feems firm and compact. 

And. it is doubly agreeable to fee, that this 

Defire of endlefs Exiftence, fo {trong in the 
‘Nature of Man, is the Foundation of all 
focial Virtue ; of all great, brave, and ge- 
nerous Actions. A Paffion fo predominant in 

‘our Nature muft be good in its Confequences. 

- P. After this therefore you will eafily 
perceive, that thofe Philofophers, who lay 
‘the Foundation of Virtue in the focial and 
benevolent Nature of Man, or in the Beau-_ 

ty of Virtue, or the Harmony of virtuous 
AGions, independent of the Immortality 

of the Soul, and without any Regard to: 
courfelves, raife a Structure without a Bafis. , 

If a Man be indifferent about being Some-- 

thing or Nothing, he would hardly exert’ 

thofe Efforts out of Benevolence to others, 


which: 
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which he would not exert for the Sake of cee 


his own Being: Or the Exiftence of others a fia 
— could not be a Motive of AGion to him, if 
his own Exiftence were none, | 

M. This is very true: fee their ae 
ture feems chiefly without a Bafis in. this 
Refpect, that Man could have no Benevo- 
lence, or Sympathy, without a. Self-feel- 
ing *, Thus they lay the Foundation of 
Virtue in the Benevolence of Man, but 
they. leave this Benevolence ak a 
Foundation: Therefore they leave Virtue 
without a Foundation. 

P, Or we may confider the Cafe thus, if 
Benevolence be our Duty, it is but. our 
Duty in Confequence of Exiftence, and not 
in Confequence of being Nothing. As Be- 
nevolence therefore fuppofes Exiftence, it 
fuppofes our Endeavours for the Preferva~- 
tion of our own Exiftence, or a Love. to 
ourfelves in the firft Place ; otherwife the 
Exercife of that Virtue, and indeed of all Vir- 
tue, becomes contradictory. So abfurd is it 
to:make focial Virtue, or Virtue under a- 


* We may obferve here in paffing, that the Good- 
nef of God to his Creatures is of a purer Nature than 
-the Benevolence of Man to Man; as the Divine Boun- 
_.ty cannot proceed from a F ellow-fecling, or Fellow- 
_ Suffering, but is perfectly free and gratuitous. 
2) Fil ny 
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Convene, NY Denomination, independent of Love to 
wy~ ourfelves, or of Defire of Exiftence ! 

M. Tha at is the Notion I had; and it 
gives me the greater Satisfaction, as I find 
it fo agreeable to my Nature. 

P. No Man therefore could die for his 
Country, or for the Sake of Virtue, with- 
outa Defire of Exiftence, at the fame Time 
that he parts with Life: From which let | 
the Conclufion be drawn. : 

M. O pleafing Conclufion! It is this; 
The Exercife of Virtue proceeds on the 
Suppofition that Exiftence is nat confined» 
to Life, or reaches beyond Death! From 
what you have faid, it is plain that the Ex- 
etcife of Virtue, nay the Support of Socie- 
ty becomes otherwife contradictory, The 
rational Nature itfelf, and the Praétice of 
Virtue, leads us filently by the Hand to this 
Truth, and lands us, lands the moft illite- 
tate vittuous Man, on a happy Immortality, 
without the N oife of Controverfy and ae 
guments. ——— 

P. It is faid by a great Author, Matlo, 
That we ought ta give up our very Being 
for the Sake of our Country, But firft, 
Being is not a Thing fo eafily to, be got 
quit of, though we fhould be willing. to 

part 
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part with it: Our Being is not at our Dif 
-pofal. And then, if we be indifferent a- 
bout Exiftence or Non-exiftence, that. is, 
if we have no Love for ourfelves, this can 
be no Virtue: We part with a Thing for 
which we have no Value. Where again 
we {ee that taking away Love to ourfelves 
takes away the Nature of Virtue. Befides, 
if this be a Duty incumbent on any one 
Member of the Society, it isa Duty incum- 
bent on every Member in it, to part with 
Being ; and for the Sake of what? 
The Society confifts but of all its Members. 
It is abfurd to make that the Duty of eve- 
ry one, which would ruin the Whole: It is 
- foolifh to fuppofe that the Non-exiftence of 
any Being might be made the Condition on 
which the Safety of the Society depended : 
And it is begging a material Queftion to 
fuppofe that when a Man dies for his Coun- 
try he becomes Nothing. 

~—M. All this is obvious from what we 
have faid. 

P. In fine then, as the Practice of eve- 
ry Virtue fuppofes Exiftence, the Obliga- 
tion to the Practice of every Virtue fup- 
 pofes, in the firft Place, the Obligation to 
‘be and defend our own Exiftence, to 

Zi 4, which 
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which you fee we are fo ftrongly’carried by 
our Nature. Hence the Beauty of Virtue, 
or Harmony of virtuous Actions, or any 
other Pretence that can be devifed, could 
fix no Obligation upon us without this 
Foundation. The Notion that Virtue 23 tts 
own Reward hath been long boafted: But 
this conftitutes no Obligation. Ifa Man 
is willing to part with the Reward, he will - 
be under no Obligation. to the. Practice. 
The virtuous Man rather will be moft in 
love with Exiftence, or Immortality ; | be- 
caufe it is of more Value to him than to 
another: He will likewife do moft for the 
Sake of it, and therefore be moft focial 
and benevolent, for the Reafons I juft now. 
mentioned; becaufe, on this Suppofition, he 
fees there is Room for all rational Defires 
to be gratified, and the Happinefs of all to 
be made confiftent; a Condition that can- 
not be met with again, if we exclude the 
Immortality of the Soul. And to call this 
a felfifb, or interefted Scheme, by Way of 
Contempt, and the contrary Suppofition, . 
which muft have very different Effects, the 
benevolent Scheme is (to fay no more) a 
changing the Names of ‘Things. i 


M, Since 
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oM, Since the Author, of our Nature has , Teth 
fo conftituted the Actions of rational Be- ww 
ings, that the Man who a¢ts moft for his 3 
own Intereft acts moft benevolently to- 
ward others at the fame Time; the At- 
tempt to make Intereff and Virtue clafh, or 
to fettle them on feparate Foundations, can 


never be ju {tiftable, 


CLIV. From all this I am fatisfied, it 
muft be a great Comfort to the Life of 
Man to confider, that the Defire of Immor- 
tality is the Source of all Virtue; that our 
Profpect of a Futurity is our only rational 
Security at prefent. A Defire which. has 
—fuch falutary Confequences cannot be im- 
planted in our Nature in vain, nor remain 
uniatisfed. But pray tell me now, is 
it poflible that a Nation of Mendenying the 
Being of a God, and the Immortaliy of 
the Soul, could fubfift together in a Society, 
upon their own Principles? This I the rather 
afk, as the Thing feems to be fuppofed Fad? ; 
and yet, if we have reafoned right, it muft 
be impracticable. 

. P. This you may eafily fatisfy yourfelf 
about: For, if you remember, when we 
confidered the neceflary Exiftence of a Deity, 

we 


346 


Tenth 


Conference, 


MAT HO: ot, The 


we found that a Being of infinite Power, 


wy~ Knowledge, Goodnefs and Juftice; or (to 


exprefs it in fewer Words) a Being of infi- 
nite Perfection, was neceflarv ; fince a Caufe 
without Power and Knowledge (that is an 
ignorant and impotent Caufe) could not ae 
produced fuch a Being. 


M. Iremember it diftinétly; and there-— 
fore, that an infinitely perfect Being muft ~ 


either exift neceflarily, on the one Side, or 
imply a Contradiction to exift, on the other; 
there is no Medium, fince the Caufe of 
fuch a Being is fo ftrongly repugnant. 

P. So we found it. The denying 
of fuch a Being therefore is equal to affirm- 
ing the Impoflibility of Power and Perfecti- 
on in any Degree? 

M. It is: The fame Argument repeated 
over again thews ab/olutely, that if Power 


and Perfection be not neceffary they muft . 


be impoffible in any Degree; becaufe they 
could not ftart up from nothing, or from 
their Contraries, which are “itty mere Ne- 
gations. And then it fhews that, if Power 
and Perfection be at all neceflary, it muft 
inan unlimited Degree: For, as Impotence 
and Imperfection could not produce Power 


and Perfection, no more could they limit 
if thefe. 
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 thefe. Impotence, as we faid, could do no- cane. 
thing againft Power, nor ivfierance againtt way 
Know ledge, Therekare it is plain, that 
denying a Being of infinite Perfection is 
affirming the abfolute Impoffibility of Per- 
fection in all Senfes. 

P. The Atheift therefore abfolutely de- 
nies the Poflibility of Power, Knowledge, - 
- Juftice, Truth, Goodnefs, and every Per- 
fe€tion; fince he does not leave a Difference 
in Nature between Perfection and Imper- 
fection. 

M. This is moft unnatural and fhocking! 
Yet the Confequence is plain. He takes 
away the very Foundation of Perfection, 
and therefore cannot leave a Difference be- 
tween it and the Negation of it; for all is 
the Negation of it. | 
RP. He takes away, by this Means, the 
Difference in Nature between Fufhice and 
Injufitce, Right and Wrong, Virtue and 
Vice, Truth and Fal/hood? 

M. He does indeed ; becaufe Juftice, 
Truth; Goodnefs, &c. ‘ein be the Af- 

fections of fird Matter, Emptiness, Chance, 
_ Ampotence, Ignorance, or any thing he leaves 
In agli 
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P. From this then you may fee, that a 


t—y——4 Nation of Men denying the Being of a God, 


and the Immortality of the Soul, could not 
fubfift together in a Society on their own 
Principles; their fundamental Principle, be- 
ing deftructive of all other Principles, takes 
away the Difference between Right and 
Wrong, Juft and Unjuft; in a Word, tears 


up all the Laws of Gavernment by the Roots. . 


And though the grofs of Mankind do not go 
thus philofophically to work, to thew that 
the Difference between Virtue and Vice is 
taken away by the Principles of the Atheitt, 
yet (as all Men are ingenious enough to rea- 
fon on the Side of their Inclinations, and 
the worfe their Inclinations, the more inge- 
nious) they readily enough draw an equi- 
valent Conclufion in Practice. ‘“* If there 


** be neither God nor Religion (fay they) 


‘* nor a future State, we may do what we 


‘* Jit: If we can by Force or otherwife, 
*« fecure our felves from Men, who have 
‘* contrived thefe Notions, all is as’ well 
“‘ with us as with others, nay. better.” 
Thefe are the parallel Arguments of every 
Ruffian, how ignorant. foever, There is 
fuch a ftrong Relation in Nature between 
Juitice and the Punifhment of Vice, that 
| Atheifm 


| 
: 
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Atheifm leads the moft unlearned Mind to 
the Profpect of Impunity. 

M. This is terrible Work! But pray 
what fays the Author, whom you called 
the Apologift for Atheifm, to all this? © 

P. He makes no Difficulty to fuppofe, 
That Atheifts might live together in Society, 
provided they had good Laws, and thofe 
feverely put in Execution; which he ob- 
ferves, is neceflary in all Societies, as well 
as among Atheifts *. 


“M. On what Principles fhould thefe 
‘Laws be founded ? | 
-  P. He does not fay. 


* Mr. Bayle fays (Penfées Diverfes §. 161 .) © Aprés 
© toutes ces remarques je ne ferai pas difficulté de dire, 
<¢ Pon veut fcavoir ma conjecture touchant une Societé 
6é @ Athées, qu'il me femble qu’ 4 I égard de mecurs, & 
des aétions civiles, elle feroit toute femblable a urie 
S< Societé de Payens,. Ily faudroit a Ja verite des Loix 
“© fort feveres, & fort bien executees pour la punition 
& Yes criminels, Mais n’en faut-il pas par tout!” 
And again (§. 172.) “ On voit a cette heure, combien 
“© i] eft apparent qu’une Societé d’Athées prattiquerot les 
© ations civiles & morales, auffi bien que les pratiquent 
“© Jes autres focietez, pourva qu’elle fit feverement 
© punir les crimes, & quelle attachat de Phonneur, & 
“<6 de Pinfamie 4 certaines chofes.” Could Vice be brand- 
“ed with greater Infamy than at prefent, when the 
- national Principle denied the Difference between Virtue 
and Vice? ey Mee 


a 


M. They 
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Contre, LM. They could not be founded onthe 
“v~ Atheift’s own Principles; fortho€ take away 

the Difference between Right and Wrong, 
and tear up (as you faid.juft now) all the 
Laws of Government by the Roots, 

P. Certainly they could not, 

M, That is to fay then, Atheifts might 
live together in Society, provided they were 
forced to live contrary to their own Princi- © 
ples? Is it not? 

RP, Tei: | 

M. Bat who’ fhould force them to. live 
contrary to their own Principles? Or put the 
Laws feverely in Execution? For by Sup- 
pofition, there are none except Atheifts in 
the Society." Or does he fuppofe that they 
would choofe the chief Magiftrate of a dif 
ferent Perfuafion, and give him an armed 
Force fufficient to oblige them to a@ con- 
trary to their own Tenets? 

~ £. He does not confider the Thing in that 
Light. | 
_ MM. How doth he confider it then? Does 
he fuppofe that they would {0 far relinguifh 
their own Scheme, as to borrow the Laws 
of their Neighbours, who own God and Re- 
ligion? : 


P. He 
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P, He enters not into the Difcuffion of ,,7enth 
any of thefe Particulars. way 
_ M. This feems. to be a notable Piece of 
Sophiftry. A Society of Atheifts could nei- 
ther get a Syftem of Laws at firft; nor could 
thefe Laws, though once eftablifhed, be 
put in Execution, but in Contradiction to 
their own Principles. 


P. He fuppofes the dx and Gallows 


~ would do all, 


_ M. The Ax and Gallows might head 
and hang: But hecannever fuppofe that the 
Society could have a Right to punifh, upon 
their own Principles, fince all Actions, by 
thefe, are equally good, or equally bad 
And to punifh on no Principle is Murder. 
If they could have no Laws, they could 
have no Punifhments among them. 
P. They might agree to this 6y Compact. 
M. Under what Sanétion? for an Oath 
has no Signification on the Atheift’s Princi- 
ples. Or what Security could Men give, 
that they would aé& contrary to their Princi- 
ples and Belief? 
P, The Thing indeed is repugnant in 
- Nature. They could come under no poffible 
Obligation of obferving the Conditions a~ 
greed upon, except their own Intereft: And 
; 2 © Intereft 
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Contre, Letereft would be as great an Obligation for 
iu breaking the Contract, as for obferving it.— 

This whole Affair, Matho; has quite another 
Afpeét, when confidered: narrowly, “than 
when only looked upon at a Ditance ; ‘nof 
are we aware how much ill owes to 
Religion. — 
M. How cals a Judge determine bet 
tween cohtending Parties? Witneffes could | 
determine nothing: An Oath is as ridiculous 
in this Cafe, as the former. Men could 
not fwear by God, who deny there is aGod3 
nor by their Faith, who believe nothing; 
nor on their Truth, who deny the Difference 
between Truth and Falfhood.——-By . what 
fort of Engagements could a Man be ‘bound 
to another for the Performance of any thing? 
Why thould one Man believe another, -if it 
were that other Man’s Intereft to deceive 

him? Or could Men become more honefty 
becaufe they believed nothing of God, Re) 
ligion, anda future State?—Mutt the So- 
ciety always be in.a State of Warawith their 
Neighbours? For we cannot conceive how 
they fhould enter into Treaties, or Alliances 
of any Sort. +~What is {aid “‘toall:this > *. 3 
P. Not a Word by this Author, what- 
ever may be-done by others... vee lg 
wh “2 - 4M. Have 


M. iets you any thing to fay to imi | 


bgees cea 4 


it? 
P. I forefee what Anfwers you would 


make ; fo ’tis needlefs to fpend Time: 
Only , 


CLV. You take no Notice of the Obé 
fervation, that Laws are as neceflary i in every 
Society, as they would. Re in a — of 
 Atheitts, 

M. Not fo neceflary, I hope. - But 
on. what Principles are thefe Laws founded? 
Or what fort of AGtions are they de# 
figned to reftrain? If a Man ffeals, murders, 
Swears falfely, he a&s againtt his own. Pro- 
feffior’; he acts, I fuppofe, confiftently with 
Atheiftical Principles: Is it not fo? . 

P. Undoubtedly: For if the fame Mant 
were an Atheift; he could not a& better, 
becanfe he had not good Principles; but — 
might act worfe. | 

M. Would any Vice in Life eeafes if 
Men became Atheifts ? 

_P. The fame irregular Paffions remain- 
ing; Vices muft then be multiplied: For 
good Principles are of great pate to So~ 
hase i Py | 


Vor, UL Aa M. Alt 
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Tenth  M All. Laws whatever, then,, forthe Sup- 
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J port of Society, are made againft Atheiftical 
Principles and Practices,, As.thefe, Pineiples 
would tear up Laws: by the Roots, , all Laws 
are levelled againft them. And.ts it nov a 
fallacious Way of Reafoning, fince every 
where there is a Neceffity for Laws to bear 

- down . the, Reattices arifing. from Atheiftical 

Principles; fince both, sae Laws, and.'the _ 

Profeffion of contrary Principles, can hardly 

reftrain thefe. Practices 5 that, therefore a So- 

ciety of Men, having, ng. other Principles, 
might fubfitt by: g04, Lae impartially. exe= 
cuted?.. 

P...1,donot rete to. defend’ chig Au 
thor; yet he has a Salyo tpt “the ih wre 
you mention. . L resietonisl leoniectA 

MM. What is it? Pixs 
__P.. Being, prefled. with’ thefe Asan 
he retreats to another Defence. . He owns 
Atheifts could not live according to: their 
own Principles, but-contends, that.Mér.do 
not act according to thei Principless:) aot 

M,. According to what elfe? 00 
_ £. He avoids being particular ;: but’ from. 
comparing » feveral, Places together, it may, 
be gathered, that he means, Humour, the 
prevailing Mode, ewsaaate = on, De- 


3 fire 
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fuce.of Praife, Intereft; with other Motives 
of that Kind. et arsit 
_~ UM. Does ‘he make fuch Thirigs the Rule 
of Action ? te 

P. He fays, Men make them the Rules 
of their AGtions. — \ td | 

M, And thence he infers, that the Atheitt 
néeds:no Laws at all? | 
 £. That is the only Inference that could 
ferve his Purpofe: But he avoids fuch an 
open Abfurdity. 


ot Mr. Bayle {peaking of an Author who had fhewn 
that, on Atheiftical Principles, Reafon, civil and natu- 
ral Obligations, Juftice and Virtue, were only but Words 
void of all Senfé, adds ——=-— ‘* Tl le prouve tort judi- 
“* cieufement ; mais parce qu’il n’a pas pris garde a une 
_ “ chofe que je-crois avoir demontrée, fcavoit que les 
“* hommes ne fuivent pas leur principes, on lui peut 
** objecter avec raifon, qu’il n’a rien prové dans cet 
** endroit-la.” §. 181. And again, §. 176. ——— 
“© Car s'il eft vrai que les perfuafions generales de l’efprit 
“* ne font pas le reffort de-nos aétions, & que ceft le 
“* temperament, la clitume, ou quelque paffion parti- 
““* culiére que. nous determinent, il peut y avoir une 
“* difproportion énorme entre ce que l’on crait, & cé 
que I’on fait.” And in another Place, having 
reckoned up a great many ACtions, which, he fays, a 
Society of Atheifts would obferve, he affigns this Reafon 
for it. — ‘© Soit parce que le defir d’étre loitez les 
<* poufferoit a toutes ces belles a€tions, qui ne f¢auroient 
“* manquer d’avoir l’approbation publique; {oit parce 
_ “© que le deffein de:fe menager des amis & des pro- 
“*te@teurs, en cas de befoin, les y porteroit,”——~ 


a7 | | 
A‘ Ada M, This 
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cee “<M. 'This is almoft above Belief! ——=_ 


Then there is no need of Laws at all for his 
Society of Atheifts:' This will do the Bu- 
finefs. Nor are Principles neceffary in any 
Society: If this be a good Reafon why a 
Nation of Atheifts ftood in Need neither of 
Principles nor Laws, it will be a Reafon for — 
all Societies whatever. But (not to take 
Notice that Humour, the prevailing Cujftom, 
Paffion, or private Intereft, are ftrange 
Things to truft the Interefts of Society to) 
his Reafon itfelf feems to me as falfe as any 
thing can be: For whatever a Man atts — 
from, that is his Principle of Action. 

P. You are certainly in the right. If he 
had faid, Men do not aé according to their 
Profeffion, there had been but too much 
Ground for the Obfervation: Buta Man 
never acts contrary to his Principle; the Mo- 
tive of Intereft, Prazife, &c. is the Prin- 
ciple of fuch Ations as proceed from them, 
‘The Profeffion of a Pick-pocket is Honefty : 
But it would be ridiculous to fuppofe, that 
he had an honeft Principle. Therefore ‘it 
is of the greateft Importance to Society, that 
Men’s Principle be juft and rational.» Prz7- 
ciple is the Source of a thoufand virtuous 
Adtions, the yes or Omiffion of which 
AN the 
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the Laws‘;could’ neither.enjoin nor punith, cates 
Would Men act according to right Princi- -<~—~ 
ples, the Laws would have little to do. In 
a Word, there is as great a Difference be- 
tween one who aéts right for fear.of the 
Laws only, and one who aéts right from 
Principle, as between a cunning Rogue, 
and an. honeft Man, But I hope we 
have now done. ) 

M, Tei don’t be fo impatient, 


LVI. One Particular occurs fone: 
which I with this Author had confidered; 
namely, in what Manner-a Society of Atheifts 
were to breed up their Children: Whether 
they were to difcover to their Children their 
whole Principles at firft; that there was nei- 
ther a God, nor Religion, nor a future State ; 
that’ whatever they tight hear {aid concern- 
ing the Creation of the World, the Govern- 
ment of an A/mighty Being, Punifhment of 
certain Actions in and after Life, &c. were 
but mere Fictions: Or, that Parents might 
have their Children more obedient and 
tractable, if they were to educate them in the 
contrary Belief, For, as far as I can fee, 
there are unanfwerable Difficulties, let us 
make which of the Suppofitions we pleafe? 

Aa 3 P, He 
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ote PP, He . fays_ nothing, concerning that 
isk a 
M. Then he has soplidesed his Subject 
very lamely.: One who, would, thew. that 
Atheifm is confiftent, with Society, ought-to 
confider all Things neceflary to the.Conti- 
nuance of the Society; And there is nothing — 
more effential to this, I believe, than the. 
right Education of thofe who are to confti-. 
tute the Society after we are gone. Or 
perhaps you are amufing me all this while 
with an imaginary Author; fince it is hardly 
to be fuppofed, that any Man would throw 
out fuch filly fophiftical Stuff, and fo perni- 
cious too in its Confequences. 
P,. Lamnot amufing you. You cannot 
‘converfe long in the World, till you meet 
with the Book, or perhaps have it recom-_ 
mended to you. And whatever Stuff this 
may be, or however lamely the Author may 
have treated his Subject, he hath filled aii 
or four Volumes with it, | 
Jd, On what Pretence?. . 
P. On the Difcuffion,of this remarkable. 
Point, That Atheifin is not fo bad as Supers 
fiction, 
M, The whole Defign feems to. be abe. 
furd, and the Handle affe@ted, The Atheift. 
is 
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is the univerfal Parficidé ~—+ of God and ee 
Man, if I durft fo fay; at leaft dn his In- care 
tention, It is not the Tendéncy of Super- 
ftition' to: fabvert Society’; if I remember 
rightly what I have ‘heard concernihg the 
Egyptians and other’ Nations. But let it 
be as much worfe than Atheifm as he pleafes; 
it no way alleviates one bad Thing, that ano- 
ther is worfe. It never. came into any Man’s 
Head, to run a Parallel between a Murderer 
and an Incendiary; or to extenuate the Crime 
of the firft, becaufe fomething worfe might 
be named. 
P. Tam of your Opinion £ Vet thetAg- 
thor fays once or twice a fevere Thing againft 
Atheifm too. 
M, With what Defign? 
~P. He makes a Merit of it; when he is 
charged with Partiality. But the great 
Hurt, Marho, arifing from fuch Performan- 
ces (which thofe Authors either do not con- 
fider, or do not regard) is, that though 
Atheiftical Principles are a(haried to fhew 
themfelves, Atliciftical Practice is open and 
_ gonfefled: For, as you rightly obferved, 
the reftraining of fuch Paaaeaow the great 
and chief Defien of all Laws: Or what 
other Name cai you give to the Highway- 
A: a 4. man , 
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Rta man, the Robber, the perjured, thecunning 
ary’ Oppreffor, the Blafphemer, &c\. than practi- 

cal Atheift?, How many Crimes; think you, 

take Birth from a fecret denying the Juftice, 

the Power, or the Knowledge of the Deity? 
In hort Atheifm takes off the, Guilt of 
every y Villainy that ever was, or ever can be 
perpetrated. No Principle elfe offers fuch 
an-univerfal Invitation to all. Wickednef. . 
And the endeavour to take off, or leffén the 
Horror every Man ought to have of fuch 
Principles, isan Attempt a fober and confi 
derate Perfon will never be guilty of. 

iM. Lown the Attempt feems as unac- 
countable to me as Atheifm itfelf. But if 
a Nation of Atheifts could not fubfift, how 
is it poffible for them to have fubfifted, as 
thofe Authors fay? 

_P.. Cicero obferves, that a Company a 
Robbers could not fablitt, but on a Princi- 
ple of Juftice among themfelyes: We have 
not now Time to confider thefe Things far. 
ther ; only as the Obfervation -is unex 
ceptionable, the Application js eafy; viz. . 
‘hata Nation of Atheifts could not fubfitt, 
but on Principles contrary to their Belief, As 
to the real Exiftence of fuch Nations, it. is) 
remarkable what the Author we have: been: 

{peaking 
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fpeaking of fays, with Refpeét to the Ac- Teh 
counts we find in Books of Travels; which 
As to this Purpofe: That though we may 
think it an undoubted Truth, that the Part 
is lefs than the Wbole, and that Happinefs 
_ and Pleafure are the only Objects of Defire 
in the Nature of Things; yet we fhould be 
forced to give up thefe two Maxims, how- 
ever certain we may imagine them, if in 
any Corner of the Earth the Whole were 
found lefs than the Part; or if Men were 
found, who /oved Mifery, merely becaufe 
it was Mifery *, Fag | 

M. That 


* ——- © Mais quelque evidentes que puiffent étre 
— © ces deux maximes, il les faudroit abandenner, fi Pon 
“€ decouvroit dans quelque coin de la terre un tout plus 
°° petit que fa partie, & quelques hommes qui aimeroient 
*° Jeur malheur en tant que malheux.” Continuation 
des Penf. Diverf. §. 6. To own firit that thefe Maxims 
are felf-evident, and at the fame time to fuppofe that if a 
‘Traveller found them falfe, we fhould be forced to give 
them up, is juft faying, if a Traveller found what is 
impoffible here to become a Poffibility on the other Side 
of the Globe, we muft give up the Diftin@ion between 
poffible and impofible. Ifhould rather venture to doubt 
the ‘Truth of the Relation. It is almoft equal to this, 
that in certain Ifands, three or four hundred Leagues 
from the Philippine Tfles, the Inhabitants are rank 
Atheifts, without the leaf Sign of ‘the Knowledge of a 
| God: And yet they believe the Immortality of the Soul, 
a Heaven’ and diel, and’ Pleafures or Torments in an 
paid i ‘ Afters 
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Toth Mf, "That is. to fay, if aiy Impofiibility 
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Lee) were found Matter of Fad! we fhould then 


After-State. And then Mr. Bayle adds ——. “ Il ne 
<< faut pas combattre céci pas des raifons de metaphy- 
“* fique. Ces font des faits contenus dans age Hijtoire 
trés curieufe publiées depuis peu par un Jefuite celebre. 
Ibid. §. 14. One rnight ask here, how thefe Tflanders - 
fhould come by the Notion of the Immortality of the 
Soul, of Heaven.and Hell, &c., without the leaft Idea 
of Religion? For, ‘* Is n’avoiént pas la moindre idée — 
<* de Religion.” It is as if he had faid, A’Man might 
have the Notion of a Part, without having the Notion, 
that it was the Part of a Whole, or of any thing greater. 

A little after Mr. Bayle owns that the Miffionaries of 
China, who all_boafted to have fearched the ancient 
Records of the Country, contradicted each other con= 
cerning the Religion of the Chznefe; fome afirming 
that they acknowledged a God, and others that they 
were all Atheifts to Confucius’s Time. “* les uns 
** avec le Pere le Comte la font orthodoxe, les autres 

<< preténdént que PAtheifine a regné dans la Chine 
€ jufques 4 Confucius, & que ce grand Philofophie méme 

“en fit infedté.” §. 28. In one Place, Mr. Bayle, 

having fhewn at great length, that Religion onte intro~ 

duced into the World, can never dgaifi be loft, con- 

cludes, that as there are Nations which have no Religi- » 
on, they muft have been in that State from their firft 
Origin. 


““ Comme donc il y a des peuples qui? 


¢ radmettent aucune Divinité, if faut conclure.girils) 


“© ont été dans cet état des leur premiere origine, &c.” 
§. 6. And again, he fays, according to his Principles, ~ 
and the Chriftian Religion, it follows, that there never® 
was a Nation without Religion. “* Ne me dites 
<¢ -pasqu’un Chrétien fe peut ¢parener une partie dela 
€¢ peine, puifqu’ il fcait que la Religion eft auffi ancienne © 
*¢ qué le genre humain: Cat méme felon mes principes, », 
‘jl serifuit de a qu’aucui peuple n’a jamais ¢té fans . 
Religion.” §. 15. : o- IORO24 

be 
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be forced indeed to give up all Truth at cel 
once. If the-Wbhole were found lefs than 
the Part, all the Demonftrations of Euclid 
would be good for-nothing. . However one 
Thing is certain enough from this fort of 
Argument, That if in any Corner of the 
Earth a Nation of Men were found to {pring 
out of the Ground, like Coleworts, they 
would have neither a Name for, nor any 
_ Notion of a Deity. But fince an Atheift 
muft deny that Religion is as ancient in the 
World as the Race of Men; or, fince he 
denies any other Creation than this Chance- 
Produétion; pray how does he account for 
the Rife of Religion at firft; for its univer- 
fal Spreading; and why Man is thus natu- 
tally a Religious Creature? | 

P. It is impoffible to anfwer all your 
Queftions, Matho ; Such a Creature as 
Man, fo weak, and living in fuch Depen- 
dence, muft be religious, if he has but the 
Power of Reflection: Ignorance therefore, 
and want of rational Improvement. will 
make him fuperftitious. As to the firft Rife 
of Religion in the World, the Atheitt’s Ac- 
count of it in fhort is this. That fome pru- 
dent and wife Law-Giver firft invented the. 
Notion of a God, and the Immortality = 
tne 
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Tenth” the Soul, to frighten Mortals into an Obe- 


Conference. 


Law dience to the Laws, and to» make them 
more virtuous;’and better Members of So- 
ciety, than the Laws could do; With a 
- good deal more. to the fame Purpofe +. 

M. Did one who had» never heard of 
God, or the Soul before, contrive all this? 

P. So the Atheift fuppofes. | 
M. Atthis rate then the Atheift owns, - 
that Laws could not bind-a Nation of Men,. 
without the Help of Religion, fees 


_t See Sextus Empiricus, lib. 9. cap. 2. Where he, 
gives the feveral Atheiftical Conjectures concerning the 
Rife of Religion. The firft is, tvso: towuv ehacay 89) 
wares ray aiOecarwy mposavras, my 70 cUU@Epov TH 
Bio cnebapives: wer cuuEeTss dvTes, avETARO AS THY. 
weet Te THY Qeav vV7Toverev, % THY wee Tay &y doy. 
pudevoutviv ddzay. The Steps of the Invention were, 
They firft made Laws: But thefe being found infufiici- 
ent, they contrived the Notion of the Gods, for the 
more effectual reftraining of Vice and fecret Crimes. 
[where, by the way, we may again fee, even according 
to this Original of Laws, that they were firft made: — 
againft Atheiftical Practices, and are {till neceflary on 
the fame Account. ] mearoy piv vouss edevTo 
meas 70 Tes Qaveoas adimowras norccecdass peta 
dz TovT0, x% Oexs avimhacay ¢montas wWavTwy TAY. 
aivoewarivey CpLoeTyaTO TE UAT OES CLA OT WV" Vb 
pnd? uevda toAyace tives adincid, WETeopeves OT OF 
Oso). x. t. A. The Account Critias (one of the Athe- 
nian Tyrants) gives, is the fame. The Place is worth 
the Perufal of an attentive Reader, pusieres) 
P, He 
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P. He owns this to be the Experience of Tenth 
prudent and wife Legz/lators. Arr 

M. It is enough. The Atheift is-cer- 
tainly the moft barbarous Parricide, firft to 
allow the indifpenfible Advantage of Religion 
to Society, and then to tell the World, it is 
all a Cheat! 

Pa” Fate — you again fee the Neceffity 
_ of believing a future State; in order to our 
fubfifting in this. An infinitely: perfect Be- 
ing, the Author of our Nature could not 
have fo conftituted us, as to make the Belief 
of a Lie neceflary to our living together here 
as rational Creatures. Every thing in the 
Nature of Man, when it is truly examined, 
_ points to the Continuance of our Exiftence 
after Death, and fhews the manifold Rela- 
tions, which join the prefent to a future 
State. Thefe Relations ftretch out to Ages 
that can never end, and carry on the Ex- 
iftence of rational Beings even to Eternity. 
The Defire of Exiftence (you faw) is the 
Foundation of all our Defires: A happy or 
pleafant Exiftence-is the only confiftent Ob- 
ject of Defire in the Nature of Things: The 
Defire of rational Exiftence and Happinefs, 
in -Oppofition to fenfitive Pleafure, muft.be 
rational and confiftent, by the Terms : ‘This 
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Conference. 
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Defire can never ‘ceafe, more than rational 
Pleafure and Happinefs can ever difguft and 
cloy: It cannot be conceived that the Au- 
thor of our Nature, and of this very Defire, 
who is himfelf an infinitely rational: Being, 
fhould not fatisfy'a rational Defire ; or not 


fatisfy it as long as it continues to be, and to: 


be rational ; that is, to Eternity. 


M. I fee the Argument as si as De- © 


monitration.. 

_ P. Thefe are but fome fcattered Confi- 
derations, Matho, concerning the Immorta- 
lity of the Soul of Man. The Nature of 
our Difcourfe, and the Shortnefsof our Time, 
will not fuffer us to purfue the Subject at juft 
Length, and in a proper Method: But thefe 
Hints, and your own. Reflections, as Age 
ripens, will ftill farther confirm. you~ in 
this delightful and comfortable:Speculation ; 
which is the main End of all your Studies, 
all your Application, and in. Truth, of all 
Philofophy. ‘To contract a Habit of ratio- 
nal Pleafure, without this Certainty, would 
only torture you the more, 


CLVU: M: That-would be:a melancholt 
ly Situation, while we are in Purfuit of 
Things of an cian Nature, to be haunted 

with. 
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with. the. conftant Fears of lofing our own ootet, 
Being.) ‘The unreflecting State of the brute wy 
enol would. be more cligible, .. ., © i. 

wP.: Hence. then it muttibe an. equal te 

couragement, to. confider, that, we are ens 
gaged in Speculations, the Pleafure and Vas 
siatge of which will never have an End, 

» MM: It mutk:) Wherefore. (to return to our 
Psi Subject). now perceive why, in fomie 
Paits,of our paft Difcourfe, you put off my 
Queftions: concerning the Art in, the Works 
of Nature, which is at prefent inacceffible 16 
us; either becaufe of its Remotenefs or Mi- 
nutenefs; till we fhould be able to di ifcover 
fomething that. might thew the Accomplith+ 
| ment) of our: Defires'poffible. 

uP. How doth the Poffibility of fatisfying, 
shia Defite of Knowledge now appear? 

hig. Since we-are:carried. by.a rational Des 
fireto.contemplate all the Works. of Nature; 
fince wercan only get fuch a Tafte of thié 
Pleafiire here, as to. excite and kindle our 
Defire; and fince: all, our rational Defires 
mit be fatisfied ;: it follews, that. 2h75 Be» 
Samng. mutt be continued, till.we.at length 
fee the Ufe, and. comprehend the Contrivance 
-Qfiallithe Miracles of Power:and Skill, thre’ 
the!wide material Frame, Our interminable 
og. Exiftence 
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oteth  Exiftence fuits well with fuch a Defigri; 

way~ and fhews every thing confiftent. Other- 
wife what a killing Thought muft it be, to 
have a View of beirig turned down with the. 
Ox, while we have the immenfe Profpect 
before our Eyes! To bid an everlafting 
Adieu to all that which raifes our Nature 
above Humanity, being to fharé the Fate of 
the Beafts of the Field! This (let me daré . 
to fay it) would be the moft ftudied Cruelty, 
the moft exquifite Torture of the rational 
Mind. 

P. Confider what an Immortality of Ig- 
horance would be, forced upon a rational 
Being thirfting after Knowledge. 

M. You thew me how wifely it is or- 
dered, that our Period here fhould be but 
fhort. The Profpect put off to Eternity would 
be an eternal pining in Defpair. This could 
not be a Work of Kindnefs. Nor can eternal 
Happinefs confift in Ignorance: That brings 
it back to fomething like the Gratification of 
Senfe. It muft be intellectual. hd 

P. You are certainly in the right: We 
cannot havea confiftent Notion of immortal. 
Happinefs, unlefs it be fo conditioned. And 
as it muft be intellectual, it mutt neceflarily 
confift in having the Power and Knowledge, 

bk. the 
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the"Wifdom and Goodnefs of the Deity gti", 
gradually difcovered to uss This is the eyw 
only Source of rational and intellectual Plea- 
fure. “The only Source; for there is not 
another Nature (if I may fo fay), which 
we could apply to, or improve by. To 
this Purpofe it is sila and wonderfully 
ordered, ‘that we fhould begin even by the 
_ Methods of Senfe, ‘till, having made the 

intended Advancement, that Method be an- 
tiquated, and the Defign come to be pur- 
fued in a fuperior manner. Thefe Wondérs 
in the material Creation were wrought with 
this View, to initiate the rational Being, and 
raife it gradually to the Knowledge of higher 
and greater Things. And as was obferved be- 
fore, we cannot conceive any other confifteak 
Defign, why the Author of our Nature 
at all reared the Frame, if not for the Sake 
and Improvement of his rational Creatures, 
Tras abfurd to fuppofe that he expofed thof 
Wotks:of Power and Skill to inform no 
- Being; and impious to imagine, that he 
wrought thus to folace or improve himtelf ;_ 
asif he had not been fufficiently happy with~ 
- out ‘a material Structure, which he might 
move and direct various Ways; or, as if he - 
had ‘propofed to attain at laft the Perfection 


~ Wor. JI. Bb of 
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Tenth 


oteth -. of Art, by Application and Practice. His 

ve Goodnefs only could put him upon the whole 
Defign; and the Defign cannot prove abor~ 
tive. 

M. 1 am fatisfied the Deity could not 
have expofed thofe Inftances of Divine Art 
for the Inftrution of no Beings: In that 
Cafe the Habitation of rational Creatures 
needed no more Contrivance nor Ornament, - 
than the Retreats of the wild Beafts. ACon-_ 
venience for fenfitive Life had been all that 
was neceflary or proper. And if fuch a 
World could not be defigned for Beings of a_ 
fenfitive Nature, it could not be defigned 
for the fenfitive Nature of rational Beings; 
nor be applicable to their rational Nature in 
any other Refpect, than by difcovering to 
them the Power and Wifdom of their 
Creator. 

P. Could our Creator then defign that 
we fhould admire his Power and Wifdom, 
only as they were difplayed on the out-fides 
of Things; but refolved to conceal from us 
the internal myfteries of Contrivance and Art, 
left we fhould improve our Nature too much ; 
or admire his Perfeétions beyond a certain 
Degree ; or come at length to expect more 
than he could perform? 


“: M. Thefe 
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M. Thefe are impious Suppofitions, bien 
P. Or were the external Wonders fn eomymreed 
- Heaven and on the Earth defigned to catch 
the Attention, and kindle up in us a rational 
Longing, with a View only to mock and 
tantalize our Expeétations? 

M. That would be the low, malicious 
Pleafure of a weak Mortal. | 
_ _#. Or could thofe Wonders be perceived 

only by the Methods of Senfe? 

M. They could as little be perceived as 
wrought or effected by the Methods of 
Senfe. A material Syftem could no way’ 
aid the Soul either to perceive or a@t: A 
Sy{tem of inert Subftance limits and confines 
it in both, and may wholly impede the Ex- _ 
ertion of its Powers. This you thewed me 
before. I have no Doubt remaining, The 
Deity is above Envy: He could not defion 
to mock our rational Expedtations: His 
Goodnefs was the only Motive: The Me- 
thods of Senfe are incompetent: The Soul, 
when freed froma dead Subftance, hath the 
Limitation taken off: Neither the Subtilty 
of the Art, nor Remotenefs of the Object, 
can be a Let to a pure Spirit : But to 
the Knowledge af what higher and greater 

Bbha | Things 
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clenth = Things were the Wonders in the material 


—v—_ Univerfe defigned to raife us? 


CLVII. P. And yet Matter, however 
heightened by Workmanthip, is (as you 
yourfelf acknowledged before) the very 
loweft of Things; a fluggifh and inert Sub~ 
ftance, utterly deftitute of all active Power, — 
and capable only of being paffive. Where-_ | 
fore beware left you imagine, that this dead 
Subftance obtains the higheft. Rank in the 
Works of the Creator. Nothing, it is true, 
could be better fitted to initiate Beings, 
whofe firft Informations of Things are from 
Senfe, and to train them up in the Elements 
of Knowledge and Admiration: But the 
external Frame, the Cafe, can never be of 
equal Dignity with the Thing for whofe fake 
it was made, nor an equal Inftance of Skill 
and Power. ee 

_ M. You recall once more to my Thoughts 
the feveral Particulars we faw and concluded 
concerning the Nature of this Subftance. 
Unwrought Matter prefents us with the 
Power of the Deity: But we can turn our 
Thoughts to no Species of it in the Univerfe, 
shat has not gone through the Hands of the 

Artificer.. 
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Artificer. It is fo wonderfully made, to conpuree 
jupport our Bodies, relieve our fenfitive Ap- “~~~ 
petites, and convey the Notice of external 
Objects tothe Soul, by Means of the Senfes, 
that by confidering all the Effects, without 
looking to the Cau/fe, or reflecting upon the 
End, Matter is become the Deity of Man- 
kind. — But I likewife faw, that the 
Soul of Man, and of every Animal, is an 
immaterial Being; and that the different 
Stru€ture of the Body, in every Species of 
living Creatures, is fitted to the various 
Powers and Capacities of this living Princi- 
ple. Hence it is reafonable to allow, that 
the Creator has fhewn more Art and Power 
in making ‘this more noble Being ; nor can 

there be lefs Variety in the living, than in_ 
the dead Part of the Creation. 

P. The Works of the Deity, Matho, as 
we have often faid before, conftitute a cer- 
tain Scale, or Gradation, which {till rifes 
in Dignity. For they are either purely ma- 
terial, or immaterial Subftance, joined to an 
organized Body, or laftly pure Spirits, free 
from all Contagion of Matter, Since then 
in the firft two Parts of the Scale, there 1s 
-fach an amazing Variety of intermediate 
Bb3 Species, 
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em Species, beginning at unwrought Matter, 


\v~ and afcending to Man; it is altogether in- 
congruous, that in the third Order there 
fhould be no Gradation nor Variety ; but 
that after we have once got above the Al- 
loy and Depreflion of a dead Subftance, 
we fhould then have rifen to the Supreme 
Being. 

M. It is certainly incongruous that all | 

«above the Confines of Matter fhould be a 
mighty Blank. 

P. The Series of immaterial Beings be- 
gins with the very loweft Animals; that is, 
it borders on the vegetable Kingdom, and 
rifes by innumerable Steps to Man: Now 
what is there between Maz and the Deity? 
—— Nothing P 

M. The third Order feems to be entirely 
wanting, and the Scale broke off in the 
Middle, unlefs there {till remains a propor- 
tional Gradation among pure Spirits, ftill 
rifing in Degrees of Perfection. 

P. Since then, there are none of the 
Works of God, but what ferve for the Ad- 
vancement of the rational Nature; none of 
them. fecluded or hid from the rational 
Spectator ; what Wonders of Power and 

Wifdom, 
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Wifdom, do you think, muft ftill remain, . 7 


after we have are above the paflive Nature he 
of a dead Subftance? How much a greater 
Inftance of Power is it, to have beftowed 

Power itfelf, and various Degrees of it too, 

upon other Beings, than to have exerted 

his own Power only on this paffive Sub- 

jet? 

M. This I in fome Meafare conceive, 
if I compare felf-moving Engines (as they 
are fuppofed) with any common Inftru- 
ment, which requires the conftant Appli- 
cation of the Hand. Though Iam aware, 
that Clock-Work hath, properly fpeaking, 
no Power in itfelf. 

P. Or could the Deity have beftowed 
Power and Agency on Living Beings, only 
as they were clogged with Syftems of dead 
Matter ? 

M. Ah! Do not afk a Queftion fo 
abfurd! As if Matter could contribute 
any thing, by confining, or obftructing the 
Powers of a living Being! 

P. Or could He not have imparted to 
them Powers above thofe of the human 
Soul, without encroaching on his own Om- 
nipotence f 


Boa M. It 
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on. MM. It is too much, Philn; 1 fee the 
yw immaterial, the fpiritual, thediving Part of 

the Creation, may rife in Degrees of Power 
above qur Conceptions; yet without being 
able to approach the boundlefs Perfections, 
and felf-exiftent Nature of the Creator. - 

P. If therefore there muft be an infinite — 
Diftance between the higheft created Na- 
ture, and the neceflary Perfe@tions of the 
Deity, the Knowledge of created Beings, 
or concerning created Things, mutt fall in- 
finitely fhort of the Knowledge in the Dr- 
wine Mind, The Connexion of eternal Ideas, 
which have no Relation to the Exiftence 
of any Thing, except the Mind, whofe 
Ideas they are, are many ways, infinite 
ways, infinite. We may {till be advanc- 
ing in the Perfection of our Nature, and- 
{till muft be at an infinite Diftance from 
the neceffarily exifting Being. 

M. I fee that Necefity of Perfection 
muft infinitely prevent all poflible Improve- 
ment of Perfection. | 

P. You exprefs the Difproportion,. Ma- 
tho, juftly: As an endlefs Addition of Mi- 
nutes could never conftitute Eternity, nor 
make the future Profpect lefs ; fo it” is 

| between > 
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between immortal Beings, ftill advancing in sill 
Perfection, and the Deity neceffarily perfect. yr 
And in this confifts the eternal Happinefs of 
rational Beings, endlefly to acquire new 
Accefiions of Perfection and Happinefs, 
with an infinite Profpect ftill before them. 
Thus the Soul muft flourith in the Adora- 
tion and Love of its Maker, through Ages 
that cannot end, and in the Fellowthip of 
happy Spirits paft numbering. 

M. Nor does the Certainty of this 
Profpect lefs conftitute our prefent Hap- 
pinefs; fince thefe Reafons cannot fail, 
or yield, in Sicknefs, Danger, or Death 
itfelf. 

And now, Philon, I fhall put an end 

to my Queftions, and the Trouble I have 
given you; nor fhali I attempt to exprefs 
in Words the Senfe I have of your Friend- 
fhip: But while I remember the noble 
Truths you have fhewn me, and the Dig- 
nity of the human Soul, I cannot forget 
the Man who firft led me through thefe 
pleafing Speculations, 

_ P. This is too much, Matho, to your 
Friend. Were it true, that J had been fo 


feryiceable to you as you fpeak of, my 
Pleafure 
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ocenth  Pleafure muft be at leaft equal to yours, 

—v~ But you owe the greateft Part of thefe Di 
coveries to your own Genius, the Happinefs 
of which I have often admired in the 
Courfe of our Conferences; for you dif- 
covered the Reafons of Things yourfelf, 
and generally prevented what I had to~ 
fay. 7 
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ANNOTATION 


To what is faid in the Seventh Conference 
above, concerning the Point of equal 
Attraction between the Sun and any of 
the Planets ; or that Point, where if a 
Body were placed, it thould gravitate 

_ neither to the Sun, nor to the Planet. 


M S the Method propofed in the Note at 
. the End of the Latin Pamphlet, for 
enquiring into the Sun’s Parallax, and ap- 
proaching, if poffible, nearer the Truth, 
has not, I humbly think, been fufficiently 
confidered ; I beg Leave to tranflate the 
Note here, and make it a little plainer, 
that what is propofed may be feen with the 
lefs Trouble: Hoping no one will be of- 
fended, fince I do it with no View to con- 
tradicét, or find Fault, but only for the 
Sake of what I take to be the Truth. 

The Method of finding out the Point of 
equal Attraction between the Sun and any 
Planet, the Quantity of whofe Matter is 
known with Refpect to that of the Sun, 
| will 
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will eafily appear from an Example. Let 
the Line IS reprefent the Diftance between 
Supiter (for Inftance) and the Sun. 

bd 33 iB 33 


fe ccerenntemicasn SS 


66 


“Upon the Suppofition that the Sun’s Dif- | 
tance from the Earth is about 21000 of — 


the Earth’s Semi-diameters, the Quantity 
of Matter in the Sun is to that in fupzter | 
nearly as 1089 to 1; which is eafily dif- 
covered from what is fhewn in N®. 1317 | 
above. The Square Root of the Number 


1089 is 33. Now at an equal Diftance 


from both Bodies, or at the middle Diftance 
P between their Centers, their attractive 
Forces are as their Quantities of Matter, 
108g and 1: That is, the Sun’s Attra- 
tion is there 1089 Times ftronger than 
Fupiter’s, Let Ib be ss part of IP, (or 
és Part of the whole Diftance 1$;) and 
“fupiter’s Attraction at b will be ro8g 
Times greater than it is at P; for it is in- 


verfely as the Squares of the two Diftances 


Ib and IP. Therefore Supiter’s attra~ 
ctive Force at b, and the Sun’s at P mutt 
be equal. Then fince both Forces de~. 
| creafe 
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creafe as the Squares of the Diftances in- 
_ereafe, they muft come to be equal again, 
or balance each other, at fome common 
- Point between b and P. Let that Point 
be d. And fince fupzter’s Force at b, is 
to his Force at d, as the Sun’s Force at P, 


is to his Force at d; (for as the Antece= 


dents are equal, fo are the Confequents ; } 
the Squares proportional to thefe Forces 
muft alfo be proportional; that is, Id 
Square is to Ib Square as $d Square is to 
SP Square; and, by Inverfion, Ib fg.:Id 
fq. :: SP fq.: Sd fq. And (by Eucl. VI. 
22.) Ib:Id::SP:Sd. Hence, making 
bd==x, it will be, 1: 1-+-x 2: 33: 65-—x 
OF 339: Sa 65——x, Whence bd or 
x= $=. Thus Id, or 1-+x is equal 
to és Part of the whole Diftance between 
the two Bodies, and +7 of «’s Part: But it 
cannot be equal to <= Parts, or ; Part of 
the whole Diftance. For if Id were dou- 
ble Ib, $d would be double SP; that is, d 
would coincide with I, which is repugnant. 

Hence we may form this general Rule 
concerning the Point, where the attractive 
Force of a Planet is equal to the attractive 
Force of the Sun, vz. That it is more 


remote from the Planet than that Part of 
3 the 
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the Diftance between the Sun and it, which 
is exprefled by a Fraction, whofe Nume- 
rator is unit, or the Quantity of Matter 
in the Planet; and the Denominator is twice 
the Square Root of the Quantity of Matter 
in the Sun: But it can never come to be 
equal to two fuch Parts. 

From this we may eafily fee that the 
Point of equal Attraction between the Sun — 
and this Planet falls a great Way without 
the Orbit of his utmoft Satellite. If the 
Earth’s Diftance from the Sun be 21000 
of its own Semi-diameters, ‘fupiter’s Di- 
{tance from him is about 5264 of his Dia- 


_ meters. And fuppofing the Point of equal 


Attraction between him and the Sun 3, of 
this Diftance, that comes to about 1 59 of 
his Diameters : Whereas his outermoft Satel- 
lite is diftant from his Center only 12 + 
Diameters. All his Satellites therefore lie 
far within the Limits of their Primary’s 
{tronger Attraction ; fo that they muft have 
been removed to a vaft Diftance from him, 
if they had revolved about the Sun fepa- 
rately, as primary Planets; as was obferved 
above (N°.116.) The fame Way it may 
be found that the innermoft of Safurn’s 
Moons muft have revolved at a greater Di- 
| {tance 
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{tance from his Center, than 84 Diameters 
of his Ring, to have been without the Li- 
mits of his prevalent attractive Force ; 
whereas the outermoft of them is not above 
12 of thefe Diameters removed from his 
Center. Which fhews us clearly that the 
Bounds of the Solar Syftem muft have been 
greatly enlarged, had the g Satellites of 
_ thofe two Planets revolved immediately a- 
bout the Sun as primary Planets. Saturn’s 
Satellites, for Inftance, muft have been re- 
moved, not only without the Limit of e- 
- qual Attraction between. the Sun and him, 
but the loweft of them muft have revolved 
at a far greater Diftance from ‘fupzter, 
than Saturn himfelf now revolves: Since 


if ‘fupiter difturbs them at prefent, not-: 


withftanding the attractive Force of their 
- Primary, he muft have drawn them quite 
down then, when nothing but their centri- 
fugal Force kept them in their Orbits. 
This Calculation proceeds on the com- 
mon Suppofition, that the Sun’s Para/llax 
(or the Angle which the Semi-diameter of 
the Earth fubtends at the Sun) is 10 Se- 
conds; and therefore that the Diftance of 
the Earth from the Sun is about 21000 0f 
its own Semi-diameters.. But when I en- 
| deavoured 


383 


984 


 MATHO: or, The 

deavoured to apply the fame Argument and 
Calculation to our Moon, in order to dif 
cover how far fhe was within the Limit 
of equal Attraétion between the Sun and 
Earth, I was-furprized to find, that, on 
this Suppofition, fhe muft revolve a great 
Way without that Limit: This made me _ 
fufpect fomething not commonly attended 
to, which will prove to us (I ftill humbly 
think). that the Diftanceof the Sun cannot 
be near fo great. However, I fhall give 
the Calculation itfelf, that 1t may be ex- 
amined. 

If the Sun’s Parallax be 10”, or rather 
9” 54”, his mean Diftance from the Earth 
will be 20797,5 of its Semi-diameters ; 
and the Quantities of Matter in the Sun 
and Earth will then be as 277000 and 1 3 
by what is faid above, N°. 131. For 
fince the Moon’s periodical Time is 655 
Hours 43 Minutes, or 655,716 Hours, 
the Square of it will be 429963,472656: 
And the Square of her periodical ‘Time, 
if fhe revolved at the fame Diftance from 
the Center of the Earth as Venus does 
from the Center of the Sun, would be 
6601084467278. Venus’s periodical Time 
is 5393 Hours; the Square of which is. 

! 29084449 
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29084449. And the Quantity of Matter 
in the Sun will be to the Quantity of Mat- 
_ ter in the Earth inverfely as the Squares 
of the periodical Times of two Bodies re- 


volving about them at equal Diftances ;_ 


Thatis, as6601084.467278 to29084449, 
or a8 277000 tor. This I have fet down, 
that any ingenious Perfon, tho’ a Stranger 
to thefe Things, may fatisfy himfelf, by 
going through the whole Calculation, if he 
has a Mind. 

The Square Root of 277000 is 476, 
neglecting the decimal Parts. Let the Line 


bah 2) 176 P 476 
TE ihe beceeinltentledasestincimelipnay i) 
954 


TS reprefent the Diftance between the 
Centers of the Earth and Sun. At the 
middle Point P between their Centers the 
Sun’s Attraction is 277000 Times greater 
than the Earth’s. Let Tb be+7< Part of TP, 
or ssz Part of the whole Diftance TS, as be- 
fore ; and the Earth’s Attraction at b will be 
277000 Times greater than at P; or it will 
be equal to the Sun’s Attraction at P, for the 
Reafon affligned above. Let d be the com- 
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mon Point between b and P, -where they 


will again be equal; and then, as in the 
former Example, Tb: Td::SP:Sd, or 
(making bd =x) it will be, 1: 1-++x:: 
476: 951—x. Hence 476+476x= 
95I—x; andx=i77. Therefore Tb 
-++bd, or 1-4+x is equal toss= Part of the | 
whole Diftance TS +-44+ of srz Part of 
it; but cannot be equal to sz Parts, or 
s73 Part of it. 

Since Td, or 1-+- x is equal tol a77 
(=1,9958) of TS, it 1s z77 Part of it; 
for s,s057 is == 477.. And 20797,5 
Semi-diameters divided by 477, gives 43,6. 
Thus Td is == 43,6 Semi-diameters of the 
Earth; or the Point of equal Attraction 


between the Earth and Sun falls within 


43,6 Semi-diameters of the Earth’s Cen-_ 
ter. 

The Moon revolves at 60, fomerimes at 
63 Semi-diameters of the Earth from its 
Center ; in which Cafe it ftill appears to 
me that in every Conjunétion fhe would dea 
fert the Earth, carried off by the prevalent 
Force of the Sun; at leaft, if the Reafon- 
ing in the Seventh Conference above be juft. 
For then we muft fuppofe, either that fhe 
is Carried) round . the ae contrary to. the © 

; - common 


Cofmotheoria Puerilis, 


common Law of Gravity, and on other 
Conditions than the Satellites of Supiter 
and Saturn are carried round their Prima- 
ries; or elfe that both the Quantity of 
Matter in the Sun, and his Diftance from 
the Earth, .muft be different from thofe 
laft affigned. Let us try therefore what his 
Diftance muft be, that this Limit of equal 
Attraction between him and the Earth may 
fall without the Orbit of the Moon. — 

It has been obferved before (N°. gg.) 
that the greater the Quantity of Matter in 
the Sun is, or the greater the Diftance be- 
tween him and the Earth is fuppofed to 
be, the nearer the Limit where they at- 
— tra&t equally will approach to the Earth. 
Thus if we make his Parallax 6”, and 
therefore his Diftance from us 34377 Semi- 
diameters of the Earth, according to the 
celebrated 'Mr. De Ja Hire, by proceeding 
as before, the Quantity of Matter in him 
will be to the Matter in the Earth, as 
¥o24820 to 1. The Square Root of 
1024820 is1012, and*isiz=34, Whence 
the Limit of equal Attraction then between 
the Sun. and Earth will be but about 34 
Semi-diameters of the Earth from its Cen- 
ter. On this Suppofition ‘therefore, the 

C2 Force 
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Force of the Earth’ to‘retain “the Moon in 
her Orbit would. be little more ‘than a 
4th Part of the Suet S ies to draw her 
from it. 

If we make the: Sun’ s Parallax12”, the 
double of the laft, his Diftance from us — 


will be one half of the former, or 17188 


Semi-diameters of the Earth; and the 
Quantity of Matter in him will be. as 
128102, the Matter in the Earth being 
ftill.as unity. The Square Root of 128102 
is 357; and *’337=48. The Point of 
equal Attraction therefore fhould be but 48 
Semi-diameters of the Earth from its Cen- 
ter; and its Force at 60, or 63 Semi-dia- 
meters Diftance, would “fill be much too 
weak to keep the Moon in her Orbit. 

If the Parallax fhould be fuppofed 20 , 
or the Sun’s Diftance from the Earth 
10000 of its Semi-diameters ; . the: Quan- 
tities of Matter in the Sun and Earth will 
be as 25230 and 1. The Square Root of 
25230 18 158; and the Diftance: of the 
Limit of equal Attraétion will be *°33¢== 
63 Semi-diameters of the Earth from ‘its 
Center. Here the Sun and Earth’s Forces 
would be but equal in the Moon’s Apoge- 
um; whence ftill there is nothing, no_ 

3 Caufe 
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Caufe to make her mount up again towards 
the Earth’s Orbit, after her Conjunétion. 

Laftly, Let us fuppofe that the Diftance 


of the Earth from the Sun is only 8000 © 


of its own Semi-diameters; or that the 
parallactick Angle is 26"; and the Quan- 
tities of Matter in the Sun and Earth then 
will be as 12917,8 and 1. Here (the 
Square Root of 12917,8 being 113,6 ) 
the whole Diftance TS will be exprefied by 
double that Root, or 227,25 and Td, or 
1-+x is equal to 1 37% = rhgs2 of the 
whole Diftance. Wherefore +5¥2=114,6 ; 
and +36 == 69,8 Semi-diameters of the 
Earth. Here perhaps we may ftop, hav- 
ing got the Point of equal Attraction be- 
tween the Sun and Earth, without the 
Orbit of the Moon: But fooner I think 
we cannot ftop. For when the Sun is at 
this Diftance from us, the Force of the 
Earth upon the Moon at her middle Di- 
ftance, is to the Force of the Sun upon 
her, only as 1,334 to 1: And inthe fo- 
geum, it is but as 1,227 to 1; which 
cannot be too much, that the Earth may 
have the Command of its own Satellite. 
We will rather, I believe, think it too lit- 
tle, if we confider an Obfervation made by 

the 
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the learned Doctor Halley, which has a 
Relation to this Matter. 

It hath been obferved before that, if as 
Diftance of the Earth from the Sun be 
21000 Of its own Semi-diameters, its mean 
Motion will be at the Rate of a 1000 
Englifh Miles in a Minute. Or, if its 
Diftance were (according to M. De Ia 
Hire) 34377 ach Semi-diameters, it muft 
move at the Rate of 1635 Miles in a Mi- — 
nute, And yet the learned Gentleman juft. 
now mentioned thinks it great that it fhould. 


move at the Rate of 210 Miles in a Mi- — 


nute. In his Obfervation of Mercury in, 


the Sun at St. Helena, 1677, he fays that 


the annual Motion of the Earth is fo ex- 
eeeding {wift, as far to exceed that of a 
Bullet fhot out of a Cannon, and to be. 
after the Rate of 3 Engli/h Miles and an 
half in a Second, which is 210 Miles in a 
Minute, or 12600 Miles in an Hour *, 
Here it may not be amifs to confider what 
the Earth’s Diftance from the Sun would: 
be, according to this Velocity of Motion in 
a Minute. | 


* See Doétor Fy Lextgon Technicum, in the 
Word Earth, Vol.t 


a | 


Cofmotheoria Puerilis. 

The Minutes in-a Year are 525069. 
‘The Miles then in the Earth’s annual Or- 
bit will be 210% 525969, ort 104543490 
Englifh Miles. The Diameter of the 
Earth itfelf is, according to Mr. Norwood’s 
Menfuration, 7967,7 fuch Miles. But 
1104543490 divided by 7967,7 gives 
us 13862,6. That is, the Miles in the 
_ whole annual Orbit, divided by the Miles 
in the Earth’s own Diameter, gives us the 
Number of Diameters in the whole Cir- 
eumference of the Orbit, v7z, 13862,6; 
if its Motion be 210 Miles in a Minute, 
And there will be juft as many Semi-dia- 
meters of the Earth, in half the Circum- 
ference of the Orbit. —— The Proportion 
between the Semi-circle and Radius, is that 
of 314159 to 100000. Therefore in 
the prefent Cafe it will be, as 314159 to 
100000; fo half the Circumference of 
the Earth’s annual Orbit expreffed in Semi- 
diameters of the Earth itfelf, viz. 13863, 
to 4412,7, the Radius of the Orb:. ex- 
prefied in the fame Semi-diameters of the 
Earth. Thus, if 210 Miles be the 
Farth’s annual Motion in a Minute, its 
mean Diftance from the Sun will not be 
above 4413-0f its own Semi-diameters. 
WA oy This 


203 


392 


MATH O: or, The 


This will furprife thofe who have been ac- 
cuftomed to think of 20000 or 30000 
Semi-diameters Diftance ; and yet any in- 
genious Perfon, how little foever fkilled in 
thefe Affairs, may try this eafy Calculation 
for his own Satisfaction. As 4413 Is a great 
deal lefs than 8 000Semi-diameters, this leffer 
Diftance will throw the Point of equal At- 
traction between the Sun and Earth fll 
much farther from the Center of the Earth, 
than 69 or 70 Semi-diameters ; and there- 
fore ftill farther without the Orbit of the 
Moon: Which, if we reflect how far the. 
Satellites of ‘fupiter and Saturn lie within 
this Lzmit between the Sun and their Pri- 
maries, is not at all improbable. For though 
we fhould allow (as 1s but reafonable) that 
it is {carcely pofiible to make fuch Obferva- 
tions with the laft Degree of Exactnefs, 
yet it is hard to fuppofe that this Great Man 
affigned to the Earth little more than the 
fifth Part of its real Velocity. 

If the Sun’s Diftance from the Earth be 
8000 Semi-diameters, (and it is far more 
probable that it fhould be lefs than greater) 
the Earth’s Motion in a Minute will be 381 
Miles. If their Diftance fhould be 7000 
Semi-diameters of the Earth; which Dr, 

2 Keil 
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'Keill {ays is the only Thing that is certain, 
from the feveral Methods of obferving the 
‘Parallax ; the Motion of the Earth will be 
“about 333 3 Miles ina Minute. So that 
Doétor Halley’s Obfervation cannot be fo 
“wide as the common Parallax of 10 Seconds 
‘would make it. But thefe ‘Things I leave 

‘to the Confideration of better Judges. — 
There were fome other Particulars in the 
Latin Note, concerning the Weight of 
Bodies on the Surface of the Sun, his Dia- 
meter and Denfity, on the Suppofition that 
his Diftance from us was 8000 Semi-dia- 
meters of the Earth ; which I omit, fince 
it feems plain that his Diftance 1s not fo 
great. I fhall only take Notice of one 
Thing mentioned there, wz. ‘That what- 
ever the Sun’s Diftance from the Earth 
may be, his attractive Force on the Eatth 
will be fuch as to hinder it with the Moon 
“to roll round their common Center of Gra- 
vity. The only Thing that could make 
“the Earth revolve about this Center muit 
‘be the attraétive Force of the Moon upon 
‘it; which Force mutt furely have this Ef- 
feét, if no other Force intervened ; as was 
“obferved in N°. g6. in the Seventh Confe- 
rence. But if a Force many Times ftronger 
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than this detains the Earth, it cannot yield 
to a weaker in Oppofition to fuch ftronger 
Force. This will be plain if we confider, 
that the Earth in revolving about this Cen- 
ter muft fometimes rife to an abfolutely 
greater Diftance from the Sun, and then fall — 
down through a certain Space nearer him ; 
For (as was obferved N°. 97.) it is the 
common Center of Gravity between it and 
the Moon, that keeps always at an equal 
Diftance from him. And if the Earth 
could not make the Moon rife in Op- 
pofition to the Sun’s ftronger Action upon 
her, much lefs could the Moon make the 
Farth rife in Oppofition to the fame Action. 
As in that Cafe we confidered the Point of 
equal Attraction between the Sun and the. 
Earth, fo in this we muft confider the Point 
of equal Attra€tion between the Sun and 
the Moon, ‘Which Point, if the Earth’s 
Diftance from the Sun be 21000 of its 
own Semi-diameters, 1s hardly 7 fuch Se- 
mi-diameters from the Center of the Moon; 
and if the Diftance be but 8000 Code 
diameters, the Point of equal Attraction 
between the Sun and Moon is not yet above 
11 fuch Semi-diameters from her Center, - 
On the former Suppofition the Sun’s Forcé 
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upon the Earth is to the Moon’s Force 
-mpon it as 76 to 1; and on the latter, as 
2g to1. And if a Force as 29 were o- 
vercome by 1, certainly the Force as 28 
would be overcome by nothing. There is 
no explaining, by any Example or Simile, 
(as has. been snascaured) how the Earth 
and Moon may revolve about their com- 
mon Center of Gravity, in a mechanical 
manner, unlefs each of them attracted the 
other more than the Sun does: That is, 
unlefs each of them revolved within the 
Limit of equal Attraction between the other 
and the Sun. And even then their Mo- 
tion about this imaginary Point would be 
any Thing rather than mechanical. I de- 
fire any one ferioufly to read N°. 97. above, 


| and then to declare whether he thinks it 


fuch a Motion, as this is there fhewn to be, 
could either be performed or explained me- 
chanically. 


The End of the Second Volume. 
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